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taacrttgca 
ag::att.ct a a 
acctggtt- 
atgtactacg 
ataacga^ac 
aatccatgca 



cag--t-gtg 
-ggg-tcc-t 
g-tgcgt g-z 
ggccacggag 
aggt ga-aga 
-grcatgggc 

t a an ga a a g a 

t gggtatgct 
ct at gtaa aa 
a 2c ca a a aga 
ga zaaZ'ZZc z 
gt-a— gc 
t aa gaat r aa 
oatggcogta 
t go-acggag 
a-g-tgcag- 
caoag-aggr 
aaatgccccg 
2r g-gtrct- 
az atacat ga 
tcoagac--t 
rtc-tgaagg 
ttttagt — - 
tg--aggttg 
gctat cc'ta 
gtaortccct 
cagagt cact 
gtgcagtata 



gt--ta-c-t 
-ct gg-ggg- 
azgr-taccg 
ggggaagacc 
-at-gtggaa 
a::t g-aggga 
tc-cat -gna 
gg— tcgatt 
:a-a — ga-g 
a caaa cga a a 
:acag--g-c 
tcrtggaa-c 
acagcagg — 
caggttaaaa 
za a ag agatg 
tt 3g a aa :: :: a 
— ggagt--c 
tgacagatgg 
ggggcagcaa 
cr agat rtga 
g-taa-tttt 
gc-g:atgac 
tcgca ttaga 
za za gr gaac 
-tgtagggta 
gt cataa etc 
ccca ::accat 
atg-ggtccr 
tttttctaag 



a--tgggggt 
t-tg- gggag 
gaag z a gaaa 
ctg::catgac 
atgagagagg 
cggtcagtca 
ttttgtt-cc 
taaaggtttc 
ggggga--ca 
::aa?-tga:;tt 
tcacg gt tg a 
aaaggactg- 
a-aga-t-t- 
ct-ggcttc- 
gag — --ggt 
t-ta-tcca- 
rgtt::aca::t 
a::a gaat::t :: 
a-tgacatgg 
gcaagctg- - 
ttaaattgt r 
tttt--tgaa 
gcgagtca ::a 
tgaag cttta 
a ::ttttgaag 
tgcggtacag 
acgaraaagc 
ccctgaaata 
ttttggaaag 



14 0"' 
1: On 

1'/: 

J 

1 i 0 

1 .''ji ' 

1-H ^.r 



:75u 



::aggtttttt cctttaaaaa aattatagac acggttcact aaattgattt 2 8''") 

agtcagaatt c::taga":tga aagaacctaa acaaaaaaat attttaaaga 2S':-': 

cataaatata t g::tgt.:i tat gttatgtaat ttattttagg ::tataata::a 2 90j 

tttcctaitt tcgcatvttc aaiaaaatgt rtctaataca aaaaa 294 5 

210:> 7 

;:ll> 4 92 

212.' PRT 

1 .:• : - H omo sapiens 

:-;oc> 7 

Met. Val Lys ?he Pro Ala Leu Ihr His Tyr Trp Pro Leu lie Ar-; 
1 :• 10 1^. 

Pne Leu Val Pro Le.^ Gly lie Thr Asri lie Ala lie Asp ?ne Gly 

Glu Gin Ala Leu Asn Arg Gly He Ala A:.a Val Lys 31 j Asp Al.u 

4 -J 4L 

Val Glu Met Leu Ala 3er Tyr Gly Leu Al h Tyr 3er Le ^ Met Ly^v 
Phe Pne Thr "^iy Pr-:. Met S-^.r Asp Phe Lys Asn Val Gly Leu Vil 
?he Val Asn 3er Lys Arg Asp Arg Thr Lys Ala Val Leu Cys Met. 



Val Val Ala Gly Ala lie Aia Ala Val P:.e His Thr Le.. Lie A'.a 

l.")0 10.:. 

Tyr Ser Asp Leu 31y Tyr Tyr lie He Asr Lys ^eu His H.:.s Va.'. 

i:.V K: I.-.':. 

Asp i^lu Ser Val 31y oer Lys Thr Arg Arg Ala Phe Leu Tyr Leu 

12 s ' ^ i-i-: i:i^. 

Ala Ala Phe Pro Plie Met Asp Ala Met Ala Trp Thr His Ala Gly 

14 0 14: 1:.0 

He Leu Leu Lys H:.s Lys Tyr Ser Phe Leu Val Gly Cys A., a 3er 

15.:- M: 1.^5 

lie Ser Asp L^al He Ala Gin Val Val Val Ala He Lc-u Leu 

I'/O 1"^ 1---0 

His Ser His Leu Glu Cys Arg Glu Pro Lty,. Leu He Pro He Lt.u 

H.':- 1j: l.r:. 

Ser Leu Tyr Met G-Ly Ala Leu Val Arg Cys Thr Thr Leu Cys Leu 

2 00 2ij5 210 



Gly Tyr Tyr Lys Asn lie- His Asp lie Ilo Pr:) Asp Arg Ser Giy 

Pro Glu Leu Gly Giy Asp Ala Thr lie Ar:^' Lys Met Leu Ser 

i3:j 

Trp Trp Pro Leu Aia Leu lie Leu Al-s, ::.r Gin Arg lie Ser Arq 

?r-j He Val Asr; L-:- 1 Prie Vai Ser Ar; Aco Leu Gly Giy Ser :-'er 

Ala Ala Thr Gl. .. A...i Vai Ala I :.e Leu TM' Ala Thr Tyr Pr:> Vil 

Gly His Met Pro Tyr Gly Trp Leu Thr .^lu He Arg Ala Val. Ty! 

' . :■ '. 

?rj Al= Phe Asp Lys Asr. Asn Fvd Ser A^;ri Lys Leu Val Ser Tr.r 

0 : : 

Ser Asn Thr Va : Thr Al.a Ala His He Ly.:. Lys Phe Thr Phe "al 

- = ' : ' ': 0 

:ys Met Al=i Leu ^••■r Leu Thr Leu Cys i he Val Met Phe Trp ':':.r 

Pro Asn Vai Ser Glu Lys lie Leu lie Asp He He Gly Val A^p 

Pne Ala Phe Al.:i Glu Leu Gys Val Val Pro Leu Ar ? lie Phe Ser 



Phe Phe Pro Val T-'io VH Thr Val Arg AH His Leu Thr Gly ^rp 

.3">-J 

'^eu Me^ i'hr L<:.'U Lys Lys Thr Pne Val If. u Ala Pro Ser Ser Vai 

Leu Arg He He Val L<?u He Ala Ser Leu Val Val Leu Pre Tyr 
4;0 4:: Hl 

Leu Gly Val H:is- Gly AJa Thr Leu Gly \'a 1 Gly Ser Leu Leu A.i a 

A. t 4::.: 

Gly Phe Val Gly G.u Ser Thr Met Val .-^la He Ala Ala Cys Tyr 
44n 4-;': 4 50 

Val Tyr Arc Lys G!n Lys Lys Lys Met Glu Asn Glu Ser Ala Thr 

4 ' J 4 b.: 

Glu Giy Glu Asp :A,r Ala Met Thr Asp Mr^t Pro Pro Thr Glu Glu 
4'-i- 4".: 4bO 

Val Thr Asp He '/<il Giu Met Arg (Hu (^.u Asn Glu 

4y^ ^ 4L^C 



:):iA 

1 .'-5 ' H jrK) sapiens 



■ ) 



i ■• ur.sure 

• , 66 f 5 , 38 7 
":> • *^ri}:ri Dwn base 

■z-zL iaz'iga^ gtqccccgga gctgggg-gag atn::aa3att aagaagatgc 
:.-y^ Tici*: ::zq gtgccntttg gctcta at t tgg::ca3aca gagaan::agc 

g gac-ttgg-g gcagtt-tgc 



."ifi 



■:: g'7 :ci: j:/^ tg rcaacctctt tgtttccrg 

a-:jfO ."^a-." : ga g gcagtggcga ttttgacag 

^g-:.-::at :::?g ctggt:.ga-g gaaarrcgt: 

a a-; -iat icc ::::ig2aac aa actggtgag 

■4go -ca-r fitc aa^aagtt^a ^cttcgtrt 
:r-. _}tt ' o ga:gt::ttgg aca^ccaa^ 

ja-^t-ar-g gagtgga-rt zqzztztjz 



z -zazdiZacczt gigggt2a::a 
g --g-grac-c tgcttt^ga- 
:: acgagiraaca cagt ::a ::g g 
f :aigg-tctg --a-tra^g- 
;j "ig:: ^tgn ga a a a r :::: t g a ta 
a gaactctgtg ttgt---t-t 



.:-:-7ga*:-;irc zczH ztzcz cagtt 3 iragt cazagtgagg g::g-at3tca 
jO'.i igt ;grt gatgacact^ aag^i aa. 3i'Z-zz tcgtr 535 

;i: • 4 34 



. .: ■ n'">mo sap 1 ens 

3.-, 54, -^0, 111, 117, 122, 139, 133, 205, 22 1, 226, : 28, 273, 
2<3, 2?6, 305, 336, 353 , 361 
:2.:3> ur Known base 

; 4 "t I j : - 3 

rgaogg.-iatc c::gggrtggg tatcctggtt. -ngacaagat aaacccc^ag 0 

caariaar^tt g qggagcaggg caaaacagtn acgggcagc:: iraca^caaga 11 1' 

agttca<:ctt ngtttgnatg gntctgtcaa ctcacgctnt gtttcgtgat 3 : ij 

gttttgigaca cocaaagtg": ttgagaaaat tttgatagac atnatcggag 20l 

tggan::* zqz ctttgcagaa ntttgngntc ztcctzzqcq qattztczcc 2z0 

tttttcccag ttccagtcac agngagggcq catctcaccg ggnggntgat 3l0 



gtg::ggatca 350 
ggtgcacggt 4CiO 



g L ^ ^ >_ ^ d w ,j ^ 
tgcggatnat ICO 
gtgcacggtg 150 



• i: 

i:> ; 

; > i: KA 

."■ ' A.r t i f i :: i. a 1 3 e q u e n e 

^ .Synthetic c Ligonu ::le I'ti ie probe 
0:;.- 11 

• gat'i'oggt tcttggtgcc cct? 24 

:;.■> ::)iiA 

1 7-^rtificLai Sequence 

2'-''.' Synthet ic c-li g<jnuclec tide probe 

.:tcta*cac rcacgcti: 18 
]'■:•• 12 

I/:- E»UA 

1 Artificial Sequence 
1 'i: • 

Synthetic c ligonuclect ide probe 
■:'J> lo 

■:atctcttc cctctcc':: 18 



"icantgaag aaaacctttg tccttgcccc cagctntttg 

tgtcctnat ngccagc::tt gtggtcctac cctacctggg 

cgaccctgj gcgrgggttc cctcctgg-g ggca 4 34 

■0 ^ m 
:i • 1^4 
j:ia 

1 • :iomo sapiens 



ji:\s j re 

y.?, 49, 63, 33, 90, 9^, 119 

known oase 



bi': tc-:^ :r.ag t t :: :: gqt :: g ggoigggcgc atntcaccgg 
J ::t ::aaga 3^3.2 ::zznjz cctt. gc^ccc agntttgtgn 
:r i^cr ::atc g :: ::a g :: ::tn g tggtccracc ctacctgggg 



- -y 1 


: • 14 






: . • 1 ^ 












Artificial 


Se quence 




Synthetic 


j1 1 gc-nucleot i ie 




M 






vtcc.^cca 2q-^a 


?ttc 18 


■ J .. 


]'j 




:;. :. 








:• ' A::tifi2iai 


q-.ence 


: 2 




j1 ig I'HU ::lec>ti ie 




1^ 




■ ] 


.-.aaaatcc aczc 


::gatga tgt:: 2 4 


■Jl 


■ > 24 












^ Artifici il 


Se guen ze 




"1 .. 

"v- Synthetic 


jl i g-:nucle-jti ie 


■ 4 ' j 


In 






.:.tgr.gtg gt-a 


r,agr- = 


^ 1- 


1 




:i 


: > 4 : 
■ ... Zk\A 






:■■ ' Artifi-iai 


Sequence 




Synthetic 


jl. igo-nuc le': tide 


4 ■") 


1" 






l.Tggagca ggcc 


ttgaac cggggcat 


..1 


::■ I.:-; 

i;^oi 




J I 


• :iiA 





• rK.^mo sapiens 

:4ji-;- In 

qc'ccgcgcc cggcgcrggg cgcccg.iagc cgggagccac cgccatgggg 50 

gC":tgc(^tgg gagcctgctc cctqctcagc tgcgcgtcct gcctctgcgg 100 

ct<:tgccccc tgcatcctgt gcagctgctg ccccgccagc cgcaactcca 150 



*: ::caccatta 

t:aa-g-- 
g^-g.g-t--t 

■ggaa-:agcg 
ta-g-ag-gcc 
■g.g-c=gtg.gcg 
a-g-ggcaaggt 



at, rgccgr::? 
g-r gcagg — 
---ta::cca-g 
-tggg-aa--g 
grgg-gatg-:: 
-ott^atcag 
-a-ga-c-gagg 
■g-aggt-g-gca 
tcacc^a :: a g 
-ac-gr-at g = 
■gat.gac-ag: 
-ag.g.grt'gc: 
aaccg-ga::-:. 
tgcca--tgg 
cai^caa tea g 
c-cctgagc- 



-:ctcatcttc 
t gctgagccc 
gaggaggggg 
ct— ctgctt 

-gggaccc-- 
gat-c-ggcg 
tea 2C aa ::at 
ct -at: -cage 
gcggccgggc 

ctgatgtt-a 
ct to a to age 
te-:.g-eeaa 
z -ggt -at -a 
tac---tgaa 
aga - a gttgt 
--gag::art g 
terg-gcre- 
agtg -ecae - 
ge:tgtgagg 

tga^get-ae 
aegtgga-eg 
-et-tacetg 
teag^tgagg 
rge-tctegg 
-eaggctgag 
gggeettcta 



aegttcttee t-tte-tggg ggtgetggtg 2 00 

gggegtggag agteaget-t 



eegggate-- -acegt--t:g 

gg-ta--g-g etgtrtae-g 

ettetttttr a-- — g-:.-a 

ggg:tg--ar: e-agaatggg 



gg-:t-a--g tgggtg--t.c 

erggtt — a- ttegg-gt::g 

cggtg-tg-t eatega^ttc 

aaggeegagg agtgegatte 

eaeteteete ttetaectg- 

tgtaeta-a- tgage-eag- 

::teaae-t-a -ert-tgtgt 

ggte-agga- gee-ag-^-a 

--et-taear -atgrttgt- 

-agaaatg-a a---e-att. t 

gg-agge-e- gaggg-tatg 

tggg-eteat :ar— ceet- 

t-agaeeaee gg-aggrgaa 

nacg -t aga - g -eaea -age 

ge -ggg -ett z gaeaa -gag 

tt-eaef:-*: geet ggtget 

e aa -tggta 2 a a ge -eggtg 

eegtgtgggt gaagat-tgt 

tgga-c-tgg tage-e:aet 

eageet :aea ge-tgeeate 

et-ggtgaea g^raaeetge 

ee -ecaeeee tg -e -eager: 

gt -gtagtge etteagggtc 



ae,aagetg^e 

-aggg-ea-a r-j'/ 
-atgrg — tr 

tg- — tg-gt AX 



tgggete-tt iioO 

g-g-aete-t ^^00 

e::gtgeetgg ^;.:.0 

rgt-gat-ge 7 00 

ggetgeea-g 7:.0 

-tg-gtgt-- i^jO 

a::t3gggt-t b:.'! 

a--:ggt-ag '^Ol 

g--aa---ag 9:.': 

agaee-agtg IjOO 

etgrg:ae-e 1::>50 

-age-rgatg 1 100 

a geageagea 1 1 bO 

eaggaegg-g 1.^00 

gg — lea-tg 1.::.: 

aga--eggaa l.-'-O: 

g--agetggg l.--^-: 

- — e-tg-g: I'.C:: 

-eeet ee - -a I.-OOl 

-eaggae -tg 1;: 0 

-gaggageat 1*^L 0 



zaqqztcct'j caqagccrca tccccccgcc acacccaoac gqt-gqagctg 16 



cctc::t3Ct:: czzzzczzcc ztqzzgzzza 

a^igct-c-:. tg:.-ct-3gg :tc:aoggga 5:; 

nggaactcc: cac-acagtg gggcar.— gg 

tggroacgtc ccccagggga :cct ^ccccc tt 

^agtctct. aag actt t:tt ^taataaaca ag 
i I'^Ol 
.-Jlj:- 1-:^ 



c::::'jg::at cicggatgaa 17! 

g5g;Tc:.gc tgga^agag- 17^ 

-gaa?-c -:.ggigttc- 18 ' 

cct gga r og^g 3ct ta 1 & = 

ccagt;i::g t-:(taaaaaaa 19 



:12 
:13 



?r.T 

H :'mc> s ani ens 



Met Gl'/ 



s Lea Gly A.L 3 Cys Ser 



Ala ?rD C\ 



^eu Leu Ser Cys Ala S- 
1 0 

jej Cys 3-:.'r Cys Ilys E': 



v\la Ser Arg AiTi Ser Thr Val Ser Ar; Leu Lie ?:\e Thr Pne Pr.e 

-3 0 •; 3 

Leu ?he Leu Cly V/i 1 Leu Val Ser He lie Met Leu S-r Pro :;iy 



^^aL Glu Sei- G 1 r. L^ju Tyr Lys Leu Prj Trp '/al Cys :;.i.u Glu 
»:i - 7 L 

Ala Gly He Pro Tnr Val Leu Gin Gly His Me Asp Cys Gly 



Leu Leu (?.ly Tyr Arg Ala Val Tyr Arg Met Cys ?he Ala Thr 

?i ^ 1 

Ala Ph^:- Phe Phe Ph>:- Phe ?he Thr Leu Leu T'let Leu C'/s Val 



li:; 



11: 



1 :"■ 



13^, 



1 ■; ■;) 



14.: 



i7i:i 



17^ 



1'-:. 



Ser Ser Arc Asp Pr<j Arg Ala Ala He G.ln Asn Gly Ph.e Trp Ph^ 



I'.y: 



Phe Lys Phe Leu I .: ^i: Leu Val GJ y Leu Thi Val Gly Ala Phe Tyr 



I.-. 



Me ?r<.; Asp Gly Set Phe Thr Asn He Trp' Phe Tyr Phe Gly Val 
1- : I»:0 16.:. 

I'al Gly Ser Phe Leu Phe He Leu He Gin Leu Val Leu Leu He 



180 



Asp Fhe Ala His Ser Trp' Asn 3in Arq TrF> Leu :^jly Lys Ala Glu 

If- 5 195 

Glu Cys Asp Ser Ar<;i Ala Trp Tyr Ala 3.: y Leu Ph^;; Phe Phe Tnr 

Leu Leu Fhe Tyr Leu Leu Ser lie Ala ALa Vai Ala Leu Met Phe 

Met Tyr Tyr Thr i^iu Pre Ser Sly Cys ii s :;iu jly Lys Va 1 Phe 



e Ser Leu Asn Leu Thr Pne O'/s Val -'W: Vai Ser I.Le Ala Aia 



Val :.eu Pro Lys Vai Gin Asp A_a ^nln Pr^j Asn Ser G.:.y Leu 
1 K> C . «:■ : 

Gin Ala Ser Val lie Thr Leu Tvj:- Thr M^-t Pne Val Thr Trr' 



Ala Leu Ser Ser He Pro Glu Glr. Lys -^/s Asn Pro H.is Leu Pro 

Thr Gin Leu G.ly Asn Glu Tnr Val Val A.: a :;iy Pro G.L^ Gly Tyr 

^Of ?:0 n^' 

Glu Thr Gin Trp Trp Asp Ala Pro Ser He Val Gly Leu lie He 

Phe Leu Leu Cys Thr Leu Pne He Ser L^/u Arg Ser Ser Asp' H'.s 

Arg i:^ln Vai Asn Ser Leu Met Gin Thr ^lu :;iu Cys Pr.j Pre Met 

Leu Asp Aia Tnr 'Un Gin Gin Gin Gin n Vai Ala Ala Cys Giu 

Gly Arg Aia Phe Asp- Asn Glu Gin Asp G.. y Vai Thr Tyr Ser Tyr 



Ser Phe Fhe His Phe Cys Leu Vai Leu A.! a Ser Leu His Val I^.:t 

;H5 iCO ^H- 

Met Thr Leu Thr Asn Trp Tyr Lys Pro Hy iHu Thr Arg Lys Met 

•110 ill 410 

He Ser Thr Trp Thr Aia Val Trp Val lys Lie Cys Ala Ser Trp 

■1^5 IH- ■1.^': 

Ala Gly Leu Leu Leu Tyr Leu Trp Thr Leu Vai Aia Pro Leu Leu 

4 4 0 4 4 5 4 ij 



Leu Arg Asn Arg Ast' Phe Ser 



■ DMA 

'-.I.' - Artificial Sequence 



synthetic ol i-gonu cleoti ie probe 

' -1 'I ■"■ ■• 

:-.?c--:-:cat cttcacgrtc ttcc 24 
; 1 
DMA 

I > •' /vr~tificial Sequence 
. I ■ • 

:--ynthe::ic 3l i qi'nu-cleotide prc>be 
■"'.■iVC':' agct ggtgctgctc 20 

• ['DA 

' Arti f iicial Sequence 
:2i.:'* :-'ynthetic ci l q:au-cie::itide prc't^e 

;•; 'D • 2;. 

.cr.t..ct*.ocac tt-ctqcc::gg 20 
:21-'-. J 3 

:;■ • niA 

Artificial Sequence 

'•' • .---ynthetic oligonucleotide prc-te 
■J . • . .I- 

c<-*.Qg';<.:aaa aatgcaac 18 
1 1'l : • .4 

- L-KA 

:.:'[•■;- Artificial Sequence 

:-"ynthetic oligonucleoti<lo probe 
i:aiT(;aat.gta gaaggcaccc acgg 24 



Jll:- 24 



:l :• • Artificial 3equen::e 



' Synthetic -oligonuciec't i de probe 
: •; ' I ; ' !.> 

DIJA 

• Artifi::ial Sequence 



■•yntheti:: i genu r Le : t i de prcb-; 



1 .- 

• 1 ■ 



c.-atcat tatg ::tg a g 3 c::g3gcgtgg agagtcagct ctacaagctg 50 



:351 
T'tlA 

Kcjmo sapiens 



:4:j:j:' 27 

gsgcgigg-- ggggactgaa ggtgtgggtg tirgagccrtc tgg-sgaggg 5 j 

ttaacctggg ^^zaaat jcac ggattctrac ::t::gtacagt racg::t::tcc 100 
cgogg :acgt ccgcgaggac ttga agtcirt gcgcticaa gt tt gtccgt 

aggc-gagag aaggccatgg a?gtg — gc- a-cggca-cg -ggagcctt- jj.'i 

t-rgi.igagc atrgtg^rca t'lt^cogag tct^tgccgc -gaagctgrg :::■:] 

a-rg-:gatr -ggaagc--- tgaggag-g- -agaag-gg:: rt---tacgt :s ." "i 

--cagag-c- tatta-32gg aat--g?atg ggac-g--t:r cgggagctgt ' 

t::gg:iaaga *:gaacag::ag a gaat ::aa aggacir^tgc taatatctgt 'i^'i 

aaga-;g:ag rtacag-agg car ^af: ggc tgggtgtarg ggggaata-c ^- J 

agcttt:tatr catg^-caaa:: aacaa'i^caz igagcagagc caggcagaaa ^i-O'-") 

ttr at. :a':aa ccggrttgat gctgtgcaat ctgcacatcg tgct gccaca 

cgagg::ttca ttcgttatgg ctggcg-tgg ggttggagaa ctgcagtgtt t"'!" 

tgtgac:.ata zzcaacazaq tgaaca::^ag tcrgaatgta taccgaaata 

aagatgcctt aagccatttt ^jtaattgca^g gagctgtcac qggaagtctt '"C 

tttaggataa acgtaggcct gcgtggcctg gtggctggtg gcaraattgg ' 

agccttqctg ggcactcctg taggaggcct gctgatggca tttcagaagt E'Cii 



ac:gctggt:ga gactgttcag gaaaqaaaac agaa;Tgat2;j aaaggcactc 85-1 
::a::gag2taa aactggaaga gtggaaaggc aga 3: ac a a tta::tgagca 3'j'. 

:: ::t _~: ^ 2tgag aaaattgaaa gtagt.tta::g ggaagatgaa ::::tgagaatg 9->-"- 

a:g'.:raagaa aattgaagca z^tgctaaad: ttc^tagaaa z-zzzzcaqta 1 j ? 

ata'Tataaac aaigacaagga ctgaaa^tg^: tctgaacttir aaact:::actg Ij^;-! 

gE;gagctgaa gggagctgc:: stgtccgatg aat g r.ca a :: a ga::aggcca? I]-:'. 

^■::t.\cggtca g::ct: gcr ga :: aaatt::aagt gctggtaccr. gtggtggcag 11:': 

t-gact*: gccc ttgtct-ttt cttttctttt taa^t^agaa rgggg-tgtt 

gt aoC"::ccac ttta3t::a::c ■::t caaattta aat a at a targtttgta l-.z--. 

T:t.aatotacc aatatacgca tacatggata tatcrac:;ca cctagatttt. 

aagcagtaaa taaaacattt cgcaaaagat taaagitgaa tttta::agtt 1. 

c i 5 1 

2]-:.' 23 

1 ? H'jmo sapiens 

He: 3Lu Val Pro Pr:. Pr3 Ala Pro Arg Ser ?he Lea Cys Arg Ala 
1 ;• 1: ' I'; 

Leu Cy.:. Leu Phe Pr-r^ Arg Va.l Phe Ala Ala GI^ Ala Val Thr Ala 
2 0 2^ 3': 

Asp 3er i31u Val. Leu Glu Glu Arg Gin Ly.? Arg Leu Pro Tyr VaJ 

' 4.: 

Pr.j Glu Pro Tyr Tyr Pro Glu Ser Gly Trr) Asp Arg Leu Arg G7IU 

j '-J Z' 'J 

Leu Phe i^ly Lys As>v.' Glu Gin Gin Arg Lie 3er Lys Asp Leu Ala 
*") " "f \ 1 

Asn lie Cys Lys Thr Ala Ala Thr Ala GJ y I Le lie Gly Trp Va.l 



Tyr Gly '^ly lie Pr.^ Ala Phe He His A.l Lys Gin Gin Tyr li^i 

Glu Gin Ser Gin A'-.a Glu He Tyr His Asn Arg Phe Asp A.l a Va.l 

lie 11^:- Hi 

Gin Ser Ala His A:-g Ala Ala Thr Arg Gly Phe He Arg Tyr Gl^^ 

U:- 130 135 



Trp Arg Trp Zly Trp Arg Thr Ala Val Phe Val Thr He Phe Asn 

140 14 5 

Thr Val Asn Thi^ 3er Leu Asn Val Tyr A.•::^ Asn Lys Asp Ala Leu 
15:. loJ loo- 
ser His Phe Val 11-- Ala Gly Ala V.il Tnr- Gly Ser Leu Phe Ara 
170 17 5 IrO 

Il.j Asn Val Gly Leu Ar j Gly Leu Val Ala Gly Gly He He "71y 

lr5 1^:- \.?z 

Al.:. Lei Leu 31y Thr PrD Val Gly Gly Leu Leu M-E^t Ala Phe ''Ur. 

J'jO 20 ^. J 1 0 

Lys Tyr Ala Gly •'llu Thr Val Gin Gl.u Ar^' Lys 21.n Lys Asp Arq 

Lys Al :i Leu His llu Leu Lys Leu G'. j G1-: Trp Lys jly Arg Leu 



Va L Tnr Glu -lis Leu Pr:* jIj Lys ll'i- GLu 3er Ser Leu Ar"j 
.:4 5 ..50 . : 5 

Cii.-: Asp Glu Pr-:- Glu Asn Asp Ala Lys Lys lie GLu Ala Leu Leu 
.:oO lO": 17 :■ 

.•-.3.U L'!. i Pro Ar^f Asn Pro Ser Val lie .\sp Lys Gin Asp Lys ;\sp 
27 5 150 ;.r5 

::io • 1 

::il ^ ?::4 
Ll'LL^ LIIA 

: 1 1 ■ • "im :> sapiens 



■7 ^'Taagi. DOC ttgaggagcg tcagaagcgg cttcc'::taog toccagagcc 5-.' 

-T-.-iVta .:o::g gaatctggat gggao::gctc cgggagorqt ttggcaaaga 1"L 

J.-: iaca'.i 2ag agaato^zoaa aggaoittgc t.aa^,atoo.:(t aagacggcag I'^O 

o.r.,i -aO'/.agg cat ::at*:ggc tgggtg*:atg gggc^aatacc a<5<::t ttitart 20C 

o.-i* get ..-aac aacaatacat tgagoagagc caggcagaaa tttatcataa 2S0 

C'-^i'ittrgat gctgrgcaat crgcacatcg tgctgccaca cgaggcttca 3 00 

t *:i -'itt oatg gctggogcog aaco 324 

; !'■ ■ :- 
21. • l:ia 

-"■ L.V • Humo sapiens 



7 1 ■ • unsure 

:.:2: 2^?2, 330, 371 

^. ui. known base 

t. .^i:..Jgt t.tgt. ccgtaggtcg agaqaaggcc atggaggtgc cgc::accggc 50 

3.i.:C'"}cg-Tagc ^tttttctgl agagcattgt gc^iatttcc ccq^qztttz 100 

■ji^tcocaaag 2t:gtga::tgc cgattcggaa gt::3ttgagg agcgtcagaa 150 

■:C'-Jic2Z^.cz2 tacqZcz-zaq ajocctatta cc ::ggaattt ggatigggacc 20C 

.T'.:-:'t. cc-jgga gctg::ttgg-:: aaagatjaac age a gaga at ttcaaaggac 250 

■rvtgct: -lata tntgtaagar g5::agctaca g::aggcatca ttgg::tgggt 3<jO 

:Ti..it-.gg-;igga ataircag^t t r t a*: tcatgn taaa::aacaa tacattgagc 3iC 

■:i^l-iij2?,}i'jqz agaaacttat nataac^ 37 7 



; 1 - . ' A L- 1 i f i :: i a 1 3 e i^uen ze 



.22 ' ■ ::-ynt:rie':ic oL ijonuzzLe jtide pri'b-; 
:-4'iO.> .V 

v-:-:ir a-vgt- acq z^zzzzcz 2 J 
:;::.1.> 2'": 

2 T'liA 

:2: Ar't i f .Lcia 1 3equen::e 



22.:.- 2-yntriet:ic ol i g jnu le jti de prC't-B 
4 'I 2 > 

■J'...*:. -rag: rage gtcagaagcg ^ 0 

2:i.-' 2v 
2:2.' liilA 

2 1. .: . ■' A r t i f i c i a 1 3 e e n :: e 



■ 2-ynthetic ol i ^onu l.e :'t i ie pr obe 
-iJO - 

."it.io latq aagcct :: g 2 J 



:211.- ■ 
:212.- ONA 



. :13'' Artificial Sequence 



Synthetic d1 iqonucleoti probe 



:4 00 • 3'i 

it:::: ?aat it ct -gt aa ::gg :: a^ccacagca gg::at::attg 

11 • 1 
::A2 ■ DMA 

1 .: • Homo saoiens 



4 0 



:yhc:cgcc;z c-g-gra^tg -ag-cc-agg 

■■:-a;c-ac-gt ctgcg^tgc- -gcc -cg-ctg ggc-aggcc- 
gacaaagcag ^tgtcaggga ac3t.::cg::og gagrcgaatt 



gccggcaac caraggctc:: aagatgg: 



g-gggggct: 



ag a ::t g ::c tg:: g^g 3ccr ::aa2::tg::-C ca::a::::trgg 

:ct:.;attgga attg-tgcg- gggg-attgg 3tt-ggg-tg 

-ccgagtggt -ggcgtggtc attg-agtgg gcatcrt-tt 

■j^tttagtgg gtctgattgg ag::tgraaaa ::a':catcagg 

-.ttttatatg attat:t:::tgt ta::^rgtatt tattgtt::ag 

ctt'g::gct 1 g tttagcrctg aac^aggagr aacagggt::a 

git<ggtcgga a-::aaca::ggc aagtgc^^ga aatga^at:::: 



laaotgctgt gggLrc::gaa gtgitaaccc aaatga 



g-tg-gtta 
'gaata tgc: 
■jagtrttar 
a gaa agac :• 
<.:aag artt z 
■•. aag^tccar 



a aagtgacca:: t^gtgctcg:: ::a::gtg 

g gagagg-trt gagacttg^t ggtggc 

a gagatcctgg gtgrttggct gaccta 

z ^cgrgcgaat rrtagtg^at *:ccttt 

z tttcgtatra tgatcttg^it cacttt 



za-z-z 
ztcz 
atrg 
-aga 
gatg 
crgt 



ttgccagt::t aaggaaggaa acactat ctg 



tattgatag tggaattata tatttttacr 3::atgtttct 

tt t ::tttcc gttgctgaaa aa:: atttgcja acttgtggtc 

<:gtggcacct gg<aatttact grart.cat*:g tcgggcac::g 

l^:tttcttag ca*:ttttacc tgcagaaaaa ctttgtatgg 



z " ccg gcc z z 
caa a g g ::aag 
ta-gtg-ag- 
zg^gr gr t 2- 
-tagt-tg-- 
attrc-agtc 
gttcctgatt 
tgttg-- att 
tttt-gtat 
g:t:tc- ggag 
a ^aga aa tor 
t gtctggc-a 
aarcacagga 
g:-tg-cc-r 

t a ::aggaac :: 
a -]aaaa za ag 
aattttctgt 
gaaaagta zc 
czacazqzzz 
z-zzqaagczc 
tccactgtgg 
taccactgtg 



50 

100 

1:.J 



9:- J 

1 c ■■: 0 

1 0 .: 0 

11c 0 



ttgqttatat g-gtgaat^tg aacgtacatc tcactggtat aattatatgt 1150 

ag::."ict gt g :: tgtgtagata qtzcztactq gaaaaagagt ggaaatttat IfCi'i 

taa.-.iat :aga aagtatgaga tcctgttatg ttaag:jgaaa tccaaattirc 

^=ia",::tttt 1 tggt::tttrt aggaaagatc gttgtggtaa aaagtgttag l?Ci:"' 

::aciaaaatg at aat t r. act rgtagt::ctt ratga::!: a ::a r :;aat gtar t 1j-^' ' 

::tagaaatag 1 1 a t gt ::t:ta ggaaatcgtg gtttaatttt t: ga ::t ttt ac I-IO-' 

a ggt. aa gtg :: aaagga^jaag tggt':t::atg aaa::g::tcta acgtiataaca l-ij^.' 

a ^a^^: tt a tc agcct :::ca t.cagaatgga acgagt. ttcg ag^aat^agg l.:-0:' 

aagnatatct ata'iga:: ::t t <gat a ctgitt ta^a a::a at: t tgaagt^taa I.:-':" 

aagactgira*: ttttaaar.aa gttagta':ta atg^gi-ggr rica ^gtag^a l*-0' 

aaaagatatt tgattat,rtt aaaaattgtt aaataccgtt tr.::atgaaar 1^'.: 

r. + .c.agtat. tgtaac.iirca r^ctcgt^aaa ::ctaa:|cara tttgaatatg I'-^'j:- 

3itcX-zzcata a'Lt'igaaatt gaaaicgtat Lgtgtggc^c tgcatattct : 

gttaaaaaat taaaggacag aaa::otttct ttgtglatgc atgttrgaat l^u-" 
taaa agaa ag t a atg gaag 1-: 1 9 

.:J10;- 36 

:Jll:- 204 

;;:i.;:.- prt 

.': L .?■ : - H omo sapiens 

:10C:> 36 

Met Va.L. Cys GLy G.l.y ?h*? Ala Cys Ser Ly^-; Asn Cys Leu Cys Al.-i 

1 ' " : 16 ' 1: 

:.eu Asr. Leu Leu Tyr Thr Leu Val Ser Leu Leu Leu lie Gly iht 
2C 21 

Ala Ala Trp GLy I.l.e i31y Phe Gly Leu He Ser Ser Leu Arg \'ea.. 

■-'I 4 0 ' 

Val Gly Val Val He Ala Val i31y He Phe Leu Phe Leu Tie Ala 

5-6 So t'l- 

Leu Val G^y Leu lie i^ly Ala Val Lys His His Gin Val Leu Leu 

6: 70 7- 

i^he Phe Tyr Met lie lie Leu Leu Leu Val Phe He Val Gin Pht..- 

8 0 13.: 9i- 

Ller Val Ser Cys Ala Cys Leu Ala Leu Asn Gin Glu Gin Gin Gly 

95 100 10^: 



31n Leu Leu Glu Vai 
110 

As p lie J 1 n A r g As r. 

12 5 

I-'r-:-' Asri Asp Thr -Zys- 

1 AO 

:"ys Ser Pro Cys Ala 
15^ 

L-iU Ar:: ?he Val Giy 

it: 

T ..'T L-i ^ -'iy Val T rpi 
U5 

Ar:; Ala Asn ?r? 

2 C' 0 

' 0 * 5 7 

• DMA 
1 • H ;'m :» sapi ens 



J • 20, 35, 61, o 3, 106, 130, 133, 137, 232, 26D, 336 
J) • ur.kriown base 

< '1 iJ 0 • : 7 

t.;'7a*..t7 .:a cgtaaaaaan t::tt2ag'gtg ttgtnatt:.t tttariatgat 50 

t-a*:*.. ct ia nttgtactta ttgtccagtr ttntgtat ::t tgcgcttgtt lO-] 

^a;I^crlTgaa ccaggagcaa cagggtcagn ttntggaggt tggt^ggaa:: 15'? 

.i.:i'"...-iC';r.'jcaa gtgct::gaaa tgacat^cag agaaatntaa actgctgtgg 2l ; 

■r/t. ■r.coaagt jttaarccaa at:ga:acotg tniggctagc tg^gtraaaa z .: j 

'r..'T'.-^ccacrn gtgctrgcca tgtgctccaa tcataggaga atatgctgga 30 ^ 

' T<.i';<;tt"^: tea gatttgttgg tggcattggc ctgttntt::a gttttacaga 35 0 

qcr.cc*:cqct gtttggctga cctacagata caggaaccag 390 



•'2 : . ::i..A 

Heme sap'iens 



unsure 
27 



31y Trp Asn Asn Thr Ala Ser Aia Arg Asn 

115 IOC 

Leu Asn Oys Cys Gly Phe Arg Ser Val Ai'n 

130 1:-.^ 

Leu Ala Ser Cys Val Lys Ser Asp His Ser 

14:. 150 

Pro lie He Gly Glu Tyr Ala Gly Glu V51J 

160 165 

Gly He Gly Leu Pne Pne Ser Phe Thr Glu 

175 1:C 

Leu Thr Tyr Arg Tyr Arg Asn Gin Lys Asp 

190 105 

Ser Ala Pne Leu 



2?. 3'^ u n kn :> wn b a e 

'i.i-- :c::aaa: tc:'c::aattt ttttggnctt tttag^ggaaa gatgtgttgt 

■'rr. .laaaag: gttagtataa aaatgataat ttacttgtag ♦:::ttttatga 

t, r,n -^acr^aat gtattctaga atagttatgt ::traggaaac tgtggtttaa 

LV:.rt5actt ttacaggtaa gtg^aaagga gaagtggttt ::atgaaatgt 

1 atgtat aaraa::attt a::::ttcagrc zczzazcaja auggaacgag 

V f. gagtaa cccaggaagt atat^tatat gat:::ttgata ttigc'ttata 

i i: >. t tigaa g rc^aaaaga:: tg::actttca aa::aa gttag tatr aat gcg 

*. *. g J 2 :: ::ac g rag'^aaaaag atatiLgaiL a:.3Ctaaaaa rtgrcaaata 

: g».. r i::a: gaaagt::rtr agtattg::aa rag::aacttg tcaaacctaa 

7 ^ at. atttga at atg at iitc ccataatttg aaattgaaat ogtattgtgt 

7 gaaat g g^aatcttat gtgtgctgaa gga^a^agta agag^ac^aa 

g*.: gtg r.ccc acttg^ 565 



15' 



• DMA 

'! :. • H'jmo s ap i ens 



jr/i-mown base 



..i-.g.itt att :: tgt taott gt atttattgtt ragttttatg gtatcttgcg 

■r. ■: gtH: age ccctgaaacc agga gcaaca gggnncag::^ tcctggaggt 

t'g-jrraa caatc.acggc caagtgaccc -r.g ::aaatgac atcccagaga 

aat'.:ctaaac tgctctgggt rccgaagtgt taacci::aaar 'gacacctgtc 

t'jQ' '.tr.Lictg tgttaaaagt gaccactcgt gctcgccatg tgctccaatc 

a\.a'jga<jaat atgc 2 64 



:jna 

Art i f i'^ial Sequence 



:223"> oynthetic oligonucleo': ide probe 



•m: : :a-: -Jt ct gcgttg::t;c :: 21 

- dua 

• Artifi::ial Sequenire 



ig.ia': .it 53 cggag ag g 18 



1 ': ' A»"t L f i Lai 3e quence 



■Li 7g.-ia*:a::ac caggatt^gc 5:::qg 24 



1: — ; 
1. ■ j!:a 
-I.':.* Artificial Sequen-: 



Jj!:".- ;?ynthetic i q'jnuc Le jti ie prot-B 

•^'l-.'oc'raaag g::aaggacaa agc^gctgtc agqqaacot^ ::gc-::g 45 



2:: 61 

l-i:a 

H'Mno saoiens 



:-i="iO.' 4 4 

j.ii'T^ca':: ::at gaagctgggc tgtgtc::tca tgg::ctggg:: •::ct3t:a::ctt 50 

vcoott'-Tgtg tgctccgggt ggcccagatg cta::tggctg ccagrtttga 100 

■;.--i-:.<jct'7cag tgtgaqggac ctgtctgcac tgaggagagc agc::gccaca 150 

■-^yy-^.A^qa^^q^. cttga::::gat gcaagg-gaag ctggcttcca ggtcaaggcc 21^0 

•ac/icttt^a gtgaaccctt cca'::ctgatt gtqccctatg actggctgat 2.:0 

■^::t^^::aaggt i::cagc ::aagc cagtttttga aggggacctg ctggttctgc 300 

gctgccaggc ctggcaagac tggccactga ct^aggtgac i^ttctaccga 35;: 



gatggctcaq 2:t ::t gggt ::c 2::::cggg::r:t aacagggaat 
zjtjjtaz^a aagg^a^a^a g ::g g go a a :: ::act g ::agt 
agag-cccgg ::-:tgggatc c-agaaa-ag cac-tg-tgt 
gtccaagaac zjzzzzzagc qzcantztc agagctgtac 
a ::-::ccaag ::a g ga a g a cga ircccga g ctgc::agaca 
tg::agag5t3 a g : t g :: r:: gc r:: 3 t ::c _ tc:: a :: a a 
a-agtgcaaa g::agggggct cc t .":a ga a ct^^agatcc 
agaagatca- t-cgggtcat actggtgtga ggcag-cact 
aagtttggaa a ::aga g :: ::c cag^cagaga ccagagcgca 
ag::t::tg::::g za-zzzzzz^z attgaarc::a g3*:::::tcaga 
tc-aggaac- g----— gagg aggc----gg g-ct-tg-ct 
c--catc-tc -gagga-:ca ggcctt-cci -tcct^tggg 
2::toat::tgt atraccagat ggg::::r.t::t:. ::t: ::a aa ::a ::a 
gagagt2-cc -t2ggtr.a-c tgc--argga gf:gagggaa 
a::ragaa gcc tgg gac^ara a a gg ::ta-::t g ::tgaaragaa 
::a::c-::atgat '::t-::a::t:taac zacc-zcaaz-^ aat^tgattc 
::tgt 3:: t gca ::a t at g oataa^ta:::. iticairaag::^ 
tttgttagaa taatgtagtt a ggrgagtigt aaat:aaa!:tt 
agaattagag tttagctata attgtgtacc. ::to::o t ta a :: 
::ctg^tg::ct agatcaggaa tttctat::::g tta::at: ^ga 
rga::ttaaag agaartaarg jaagtggatt: gaatairag^a 
gggg-aattt rg^-rc-cag agga-attgg gcaat:gttt:g 
ggtcartata ct-ggggjgt tgggggargg r.g.g.gat gtgt 
atccagraaa tagaag::::ag gggtgccgct aaa::atccta 
ggcagta^cr caraacgaaa aataatctgg ccoaaaatg:: 
gagtttigaga aa zz zc ^ijcc •:aa::gaaacc ctaggtgtrg 
tgqgacrttg rco::tt::taa r:tattatctc ttZzzaqczz 
ttcttactga cataccagtc uttagctggt gctatggt::^ 
tctagtttgt atczcctcaa aagccattat gttgaaatcc 



tctccatcac 4jr; 

ggcat^t::::^ 4:''! 

g g ::t a:: :: a ::a 5j- i 

c::t ::ag::tga Z)^.--.^ 

aa get gr--- 60 :i 

ggar ggaagg 6: J 

C2a-agcttc 7 0 -J 

gagga::aa::c 7!:.0 
ggg- g-t- : 

aat-ag--g:: c : 

3-g-cg-— aa -O:/'! 

ga::g-:: ::a gat i^oO 

tg-agga-g-: 1 : jO 

-tat-gg- 1 :0. j 

gt aaa z^ jzz 1 1 00 
tttattttot: 

gt— cagcg- 1^ : : 

atataaagtg l.r": J 

acaa::agaat lOO'j 

-agaatgttg 10:0 

gt:t -aactg 14': :• 

gagaoattt^: 14': [ 

gtc-actggc I'm;: 

taat:gcai::ag 1': ':•■:• 

cagtt gtac- l^:.i: : 

ggc-ctggaa 160:' 

c at t cage*: a 17i:.":) 

gttctctag*: 17.! 0 

taatccccaa 18L 0 



■j-jtqat^qza ttaagaagtg ggcctttqgg aagtgattag atcaggagtg 1?5-J 

::a gage :: etc atgattagga ttagtgcor.t tatttaaaaa ggcc::cagag 1?>"' 

iigctaa ::t :;a cr.ctt::cacr atatgaggac gtgg::aagaa gatgacatgt 1 

■rtgagaac::a aaaaaca'jjcc gt^gccaaac accga::tctg tcgtt:g::ctc 2l'[j 

lat gaac tt:;cag:::tc ::a ^aac:. atg agaaataaaa tt::tggrtgt 2:::j 

^.tgt.aq ::c*:a a 2 ■1-61 

:. 4: 

:212.- r^r.T 

K'jmj sapiens 

10 .3^ 

Met Lys Leu Giy Ov;^' Va L Leu Her Ala Trp Ala Lea Tyr Leu ^--r 

1 ^ : 1 

Leu Gly Val Leu Trp Val Ala Glr. Met L-:; . Leu Ala ALa Ser Pr.e 

2 '-' 2 c ?■ 0 

■M.u Thr Leu Glri Cy- 31u Gly Prj Val Cys Tiir GIj Glu Ser c-er 



:y5 His Thr GL^ Asi:> Asp Leu Trir Asp A_.~ Arg GIj Ala Gly Pr.e 
;i.ri Val Lys ALa Tyr Thr Phe Ser Glu Pro Phe HLs Lej He Val 



Ser Tyr Asp Trp Leu Tie Leu Gil.n Gly ?:::• Ala Lys Pro Val Pn 



..y Asp Leu Lou Va L Leu Arg Cys G ! n Ala Trp Glr. Asp T.r p 



1 r 



Pr-;. Leu Thr Gin Va l Thr Phe Tyr Arg A;-r- GLy Ser Al 3 Leu G:y 

II ::■ 1 : r 1 ; '! 

?rr- Pro Gly PrC' Asr. Arg Glu Phe Ser l.e Tnr Val Val Gin Lvi- 

1:.: 

Ala As^^' Ser Gly His Tyr His Cys Ser Gly He Phe C-ln Ser Pr-:. 

U O 1 ■; 0 1 ^ 0 

Gly Pre Gly lie Pro Glu Thr Ala Ser V..1 Val Ala lie Thr V,vl 

15: 1 - : 1 ^: 



Gin Glu Leu Phe Pr-:- Ala Pro lie Leu Arg Ala Val PrC' Ser A.Li 

17/ li:. 1^0 

Glu Pre Gin Ala GLy Ser Pro Me*: Thr Leu Ser Cys Gin Thr Lys 

135 1?C l.^S 



LfiU Prj Leu 31n Arq Ser Ala Ala Arg L-^u Leu Phe Ser Phe Tyr 

JlJ 

Lvs Asp Gly Arg Il-r.- Val Gin Ser Arg Gly Leu Ser Ser Glu Fh-i 
G:.n Il'-j Pro Thr Al.fi Ser Glu Asp His oe.r Gly Ser Tyr Trp i:ys 
Glu AL.-i Ala Thr '.ila Asp Asn Gin Vai Trr. Lys Gin Ser Pre Gin 



Glu lie Arg VjI Gin Gly Al.a Ser Set Ser Aia Ala Pre Pro 

Tnr Lej Asn Pro A. a Pr-j Gin Lys Ser A:a Aia Pro Gly Thr Aia 

Pro Glu Glu Ala Gly Pro Leu Pro Pio Pro Pro Thr Pre oer 

:-%;;r Gl^- Asp Prc' ':::y Phe Ser Ser Prc> Le^. Gly Met Pro Asp ?r.:. 

Le-. Tyr His l 1 ! n Met 31y Leu Leu Leu Lys His Met Gin Asp 

Vai. Arg Val Leu L-rU Gly His Leu Leu I-Iet. Glu Leu Arg Glu Leu 
JO : Ji- 4 I j j 4 5' 

.-:,'r 31 y His Gin Lys Pro Gly Thr Thr Lys Aia Thr Ala Glu 
j:0 355 

. ■ V ;i > 4 K' 

:■ 1 : > 1 i- 
:. ii.> l::a 

1. 1. ^ A:r- 1 i f i c i a 1 Sequence 
_ L ' ' ■* 

cvnthetic oligonucleotide probe 

qga ::t qtgt cctca^.gg 18 

.•I-.'.- 
. .:U ..- L"- 
.■L.-v :'IIA 

il Artificial Sequence 



P.2:':- Synthetic oligonucleotide probe 
•;0l':- 4 7 

'.t\cc<igcgc caattctc 18 
210:- 48 



• ;\r-tificial Sequen^^ 



:.':.!.•■• ov'nthetic :>! ig^nu ::ieot i ie probe 
fi r. - ::*- " gga ::tgtqata?c -zaz 23 



[VIA 



Artificial Sequence 
■ .^-yntheci:: jl Lg jnu 3le jti de prjbe 

■" ■" ' 

a:i:i :.tt. :fgtt gtcct.::agtg ?ctg 24 



. I.";-- IV! A 

. ] » Artificial Sequence 



.'.'ynthetic d1 Lgonucle ^tide probe 
•r_ ;.hg-;; ja3c tgtctgcact gagjajagca gctg:::cacac ggagg 45 



1 1 - 2131 

:. : ' l::a 

'1 " ':■ • Ji«-:-mo sapiens 



:4'iO > " I 

2c ::-3jcgr- zjzcz^zjzg t-c^cc-acg ggiccgccca cgcgtccggg 50 

C'::-i .:cagaag tttgag::::tc tttggtagca ggaggctgga agaaaggaca 1 j J 

g.i::.Ttag-t:c tggctgtgat ggggat-tta ctgggc-tgc tact--tggg ItJ 

gc.icc::aa ::a gtggacactt atggccgtcc catcc::ggaa gtg::^agaga 2'! j 

g^g*;aacagg acczzqqaaa ggggatgtga atcttccctg cac::rarga2 2.:0 

3!•^;^:tgcaag gctacaccca agt'^ttggtg aagtggcrgg tacaacgtgg I-Ou 

::t'":.-igacrct gtca::catct trc*:acgtga ctctrctgga gaccatatcr 

agciiggcaaa gtac::agggc cgcctqcatg tgagccacaa ggrtccagga 4 C i! 

gat;.(tatccc tccaattijag caccctggag atggatgacc ggagccacta 4 C' 

cacgtgtgaa gtcacctggc agactcctga tggcaaccaa gtcgtgagag 5C0 



at aagattac 
■gtgacaactg 
tag-cttcaa 
at 51 s graaoa 
accttact-t 
-a^t-g — aag 
ttgtg.gtoaa 
a Zdiac : at g a 
jjdzi ggac:: 
:: a g gaaa gag 
tgta-g.grgg 
c raac aa-ga-g 
— atttttga 
t-ggaggaa-gg 
agg-gt -agga 
tti-ggccot - 
ccagaatcc :; 
-g-agaag-ggt 
■g gi gg g ""C t 
a-g i aac rat g 
oaa ::rtcc:a 
cag-gagtac: 
ggara-a^gtt 
i zZ 'jz t aaaa 
tcagt--t.g 
at age :: zaaa 
ctrtg-ctg 
ttggctctgg 



tgagctccgt 
g-agcggtta 
tgrcaggct- 
ga ::.a ataa 2 
r-aag--tg- 
ggccaggt-g 
agactcctca 
■2 a r-c 22ZZ 
a-" ga-at gg 
c-t grcig- - 
::r r :.taccat 
catgt-la-g 
— cogt — - 
ggggtgtgg:: 
-atag-r g-- 
tgaacacaaa 
tgggtggtag 
g gg aa a ::a g 
r. gggc:atag 
agg.g-ggc-a 
gaatct gggo 
agatcat cgc 
o-:tctgga-t 
a-gcc-a-t 

gtgtccgcot 
gaatttgc ::a 

gccct tctag 



gtccagaaa :: 
tgg-ttca-g 
ggggtr-t-- 
ca g ga a :: 3 a 
??-3ar:ag-- 
gctct gag-a 
aa gcta ::t :: a 
ga^agraara 
at gg-ta^-t 
1 1 :. g ::at 2a 
g g ::ct atatc 
aa gcag:cag 
gr — t :aatt 
a ::a ga r 3 aa 
ttcr-t :t 2Z 
ggat aattta 
gatoct gata 
ga 2-23l :a gcc 
gg ::a-i-:g-c 
tctt r g:aag 
aaoaacc a 2Z 
ccagatoaat 
atgagtttct 
aggc-aggat 
ggccttcttc 
accaaoa ::tg 
gatgcat 2Zc 
tatctctgcc 



tctctgtct 
gcgcoccagg 
t::::r. at::ag': 
t::aaagtag:: 
gact :agg-t 
gcacagcgae 
aga-::::aagar 
tcta::agtga 
t g g a g a g a 3 :: 
tcct 2az 2at 
atgctctgtc 
gt aa gaa a gt 
ttgatta-g 
t--taaggc- 
-agg-a-crt 
gat :: ::ac-::c g 
attaattggc 
::caagt 2-2 2t 
agagagg-ca 
tggct gctcc 
ctgatgagcc 
glgraa ::tacg 
gg 3ca 3 1 g.a g 
ctgct ga-at 
cctgcta-ct 
gagccgctgg 
aagtaagcoa 
gggggcttct 



::aagccca za 
gaatga g g at 
tat at 1 1 g gt 
aa :: :: r.t a a gt 
::::tari-ctg 
ate gtgaagt 
t gagg-ac-t 
ag-agtc::t g 
agtg-t ggg- 
-tcctt gt gc 
gg a a g acatc 
ct ::t 2-2t 2ZZ 
gcaggaaatg 
ggagg— tt- 
ctgaggtt gt 
cctt-tg-tt 
aagaat t g a g 
t-ttatgggt 
acgact -t gg 
agtgat gage 
-tgcatagga 
-ccg-ctg- 
ggcaaaagtg 
aattgc-tag 
etcttc-tgg 
gagtca-tgg 
gctgctggat 
ggtact cctc 



550 
6 JO 



1 : 0' 

115 
1:0 
l.lz-- 

lit- 

1-: L 

i-;.5' 

1.: 0' 
l.:.:0 

1 .: L- 
1 7 0 r 
17 i-r 
If: or 
1 ^ 1; 
190 0 



tctaaatacc a-gagggaaga tg rcataqo actaggactt ggtcatcatg 

cctacagaca crattcaact ttggcatcrt gccaccagaa gacccgaggg 'P.'J'y.' 

aqgcrcagct cz jccSi'Ji?Xc agaggacoag rtatarLcrag gatca*:tt 

3'tt::ttcaig g gc'^a gi ;.:ag ::t tttaat :.ig aaattgtcar r tea ::agg :: :: fll-i"- 

agggttcagt tc:.gcto::tc ::actataagt Dtaatgttct gact ::':ct ::c 21. \-C" 

r<ggt:gc^caa taaatat.ota atcataacag •:: 2181 

321 

.! 1 H'jmo sapiens 

Me*, Gly lie Leu Leu Gly Leu Leu Leu L^u i^.Iy His Leu Thr Val 

Ast' Thr Tyr GJy Arg ?r:. lie Leu Gl.u V.-= ] Pro 31u 3er Val I'hr 

20 ..^ 

i^ly ?rij Trp Lys 31.y Asp Val Asn Leu Prj Cys Tnr Tyr Asp Pr 

10 -1: 

Leu Glr. GLy Tyr Thr Gin Vai Leu Vai Lys Trp Leu V-il aln Arg 

fi'C 'j: 

Gly Ser Asp ?rL-) Val Thr lie Phe Leu Ar-g Asp 3er 3er 3Ly Asp 
His 11'-- Gin Gin Ala. Lys Tyr i31.n GLy A.r'g Leu His V?il 3er H.: s 



Lys Vai Pro jiy Asp- Val Ser L^e-u Gl.n Lrr^ Ser Tnr Leu Glu I^le*: 
?o 1'"': 

Asp Asf' Arg Ser His Tyr Thr Gys Glu V.^i Thr Trp Gl.n Thr Pre 

110 1:: 120 

Asp i31y Asn Gin Val Val Arg Asp Lys I.le Thr Glu Leu Arg Val 

i.f^ i:v: 1::.^: 

Gln Lys Leu Ser Val 3er Lys Pr^j Thr Vri.l. Thr Thr Gly Ser G.l y 

14 0 ImO ' 

Tyi- (^ly Phe Thr Val Pro Gin Gly Met Arc He Ser Leu Gin Cys 

l.:0: loO 160 

Gin Ala Arg i!^ 1 y Se.r Pro Pro He S^E-r Tyr He Trp Tyr Lys G..n 

17 0 I'OO D-0 

Gin Thr Asn Asn Gin Glu Pro He Lys Vc^ 1 Ala Thr Leu Ser Thr 

18 5 lyO l'-^5 



L-=2U L-?u Phe Lys Pro Ala Val lie Ala Asv Ser Gly Ser Tyr Phe 

Cys Thr Ala Lys '.U y Gin Val Gly Ser " u Gin His Ser Asp He 

'■/■ill Lys Phe Val V-:il Lys Asp Ser Ser Ly^ Leu Leu Lys Thr Lys 

:i 0 2 3 z /. -1 ij 

Trir Giu Ala Pro Thr Thr Met Tnr Tyr ?ro Leu Lys Ala Thr Ser 

Thr V,:il. Lys Gin Ser Trp Asp Trp T:.r 'i'hr Asp Met Asp Gly Tyr 
.'.60 .'.*yi 

Leu Giy Glu Thr Ser Ala ■:^jly Pro Gly Ly;: Ser Leu Pro Val F'he 



A:.a lie Leu He He Ser Leu Cys Cys Met Val Val Phe TFlt 
9 -J . ' 5 .': L C' 

Met A..-; Tyr He Met Leu Cys Arg Lys "hr Ser Gin Gin Glu :lis 
:^05 JlO ^15 

V.--il Tyr Glu Ala AH Ar-g 
1 -1 



.: 4 ■.)'.:: 



r.'iiA 

Artificial Sequence 



Syntheti:: jl i gonu ::le I'ti ie prot>e 
c<:\.cca atrga^Tcacc -t^^c 24 



".'IIA 

artificial Sequence 



Synthetic c-1 igonuclec t ide prct^e 
1' '-t 

gaagac atcccaa^aa g 21 



LIIA 

Artificial Sequence 



Synthetic cligonucleotide probe 



':4 0 1 • B'^. 

cv V "^a iatg tcgctgtgct gctc 24 



j:ia 

Ar-tificiai Sequence 



:j2:'- ;!^ynthetic o 1 ig-jnucleot i de probe 
• ig /itcc agoag::tg?c ^ta:: 24 



- l>:ja 

^ 1 /■ • Artifi::ial Se:s:enze 



• iTynthecio :> I i gc^nuc le Dt ide prjbe 

t. ■■: .Tiicq.iicc g ^agccactac ac3tg:.g3ag tcac^tgg^a 5a::tc::tgat 

_:: • :453 
21: :'!iA 

1 } ■ rriD s ap lens 
:-;02 • DO 

:|-?-^7gag ---at-tj-c cc-ag:rgg-a -gjggcg-gg gg-cgj-rcc 

jc.:-5gcac atgg3tj-ag ccaczicgcj ^^-ac^^-ga gg-g^-g-g- 

■■;-:agc-og-- cgaggrccgt -zqjag-vzQZ-z -zg^zcqcczc ggagccaagc 

•:ig:"iia--gag cggggaagcg cccqcqt-zz^ gggatcggga cgtccctoct 

jt;t..-::r.'.:c':c ttg::-cagctt cctac*:atgt tggaac^ttg ggga2t::a3a 

■■:*_g:igat..caa gagagtggca gaggaiaagg tca^tttgc:: ::t gc :;aO':: a t: 

■:.ia ggg g 3 ttccaigaaaa agaca ::tct g gatattgaat gg ::t:g ::tca :: 

--'•(a^ aavgaa gggaac::aaa aagtggtgat zazzta-zzcz agtcgt::atg 

\ i:n.-icaa:: a a ctrgactgag gaacag-aagg gc^gag^gg:: cirtgctt::^ 

.;.:ir.- t ^g caggagargc ct^cttgcag attgaacct:: cgaagcocag 

* <).u*.gaqgg 3 cggtacacct g::aaggttaa gaartcaggg cgctacgtgt 

M'lagcoatgt catcitaaaa gtct -lagtga gaccatccaa gcccaagtgt 

gagttggaag gagagctgac agaagoaagt gacctgactt tgcagtgtga 



.3 



K> U 'J 



gtcatcctct 
agaaa-gaggg 
aa :;ca zzctj 
actgt a ::c a g 
tgcgagraa- 
gt ga-a.ggca 
gita at 2c ga 
at-gaaatrc-g 

t-gct-:a-a 
a c gca-gca cc 
-cagaggt-ga 
::aaa g::a gaa 
aaa-ggt-t g 
■gggr-ttt gg 
cca-gat-gaga 
agar ga-g::at 
gattcat ::t'g 
aaag-ag.gag 
t-g.g.ggaaagg 
jt at 2ag::-g 2 

za gtcaagca 
agctaacca :: 
2t gacttaa 
ttgaaatagt 
ctaatctcac 
aatttgtga c 
ggattgttga 



ggcaca ga g^ 
aga g ga t gaa 
gacgagt tct 
tgcacag-ag 
tgta ::a jtaz 
tag-ggct gg 
a gg aaagac a 
aga a gatg 2t 
--tcagg-t c 
g-aaatagtg 
— agccaggg 
gaggct zzja 
a zcaza zz z^l 
a at taca ar g 
actctt -t -g 
^gtc ato ta a 
t-t 33tt ar a 
taaa aag gca 
tccaaat zta 
tgaggtgaac 
tttgattcac 
atgc atttct 
gaac ::cacag 
tz zz aagaaa 
tt -atttgtc 
gggagatgga 
tatt tgtatt 
aaaggattgt 
caaacat tag 



-catt gtgta 
-gtct gc-t:: 
gctg-agaat 
g ::aa-:;ga ag z 
gt a ::aaa gca 
ag--ct:gctg 
aa ga aagaia 
ga agctc :: a a 
tcggag-tca 
c-tca-g:ag 
ctggccaccc 
a 3 ::aa agaaa 
g-atgat--- 
gactiga-i- 
tcatnggagc 
gtagcagrga 
3aar accaaa 
r — catcgr g 
ttcgttgacc 
aza z-zzaaa a 
aazztz-zaa g 
goaaactiar 
'Z'2Z z a t z aca 
etc ::aaaaaa 
ataa ggtttg 
gaagagtgaa 
gagcccaaaa 
gaagagctt I 
aaatat ataa 



ttact ggcag 
CO a aat crag 
etc a ::c at gt 
tgggaaggaa 
t-gg-at ggt 
atttt -3tct 
t g aggaa gaa 
aagccc gt-t 
-g-tctggtt 
z-za gc g ga a 
aggcara^ag 
gt-3accatg 
-ag-cagag- 
cca-g-t — 
t za a gtcacc 
g-attg-a-g 
caa g aaa a g 
:: t:: agac :: 
aggacctgig 
cttttaat gt 
aggaaatggg 
tggattatta 
cct gnctaca 
gga aacacgt 
gatatta att 
-gagttt-tc 
t a actatga a 
ccatcttcat 
tggagcaat t 



cgaat ccgag 
3 at tga 3tac 
-cta-tctgg 
agct gtgtgg 
tg-aggag^a 
tggtgt ggct 
gagagaccta 
tgtgaaa^cc 
:tt :::t ::ca:; 
-tgtcaact g 
cctagtgggg 
3taatct ga 
agag::-tt 22 
-caggagtca 
ag z-za za zaa 
gaa za ga ttc 
gatgtaag-t 
agagtaaggg 
gtgagaaggt 
gggatatttt 
at gr/: gtttg 
gttatt-aga 
-catgractg 
gt -t-tatt 
tcaaggggag 
ccactctata 
agga(jaca aa 
ga tg ttatga 
gtggatttcc 



7 "I J 
7" J 



9--i -, 

9:.:.' 

1::.' j 

1 : J 

i;- :.j 

V 

1 : J 
14 

1-; t 

j 

1- 

r: "■0 

1"; ■:• 

1 H . 0 

I'V 0 
2('i.O 

2 cm: 

210 0 



::t ::aaat 3a gatgcctcta aggactttcc tgctagatat tt2:tggaagg r:15'' 

a^aaaatara acatgtcatt tatcaa::5tc cittagaaaga attzttcrag J2 > • 

agaaaaagjg at::tag:jaat gct:?aaagat tac 3 ::aac at ac^actatag 

tcc^ctrttt ctgaga^aat gtg.:iaa :: r ag aattg:.:aaga ctgggt'ggac .J30i 

tagaaaggga gattagacca gtt t:tct-::tt aatatgtcaa ggaaggtagc ::3:-i.' 

cggg^atggt gccaggcacc tgt-.iggaaaa tccagjaggt ggag gttg ::a :":-10;': 

gtgagccgag attatg--at ^gcictccag ::ctgggtgac ajagcggga- J4'.:'- 

Z2CqZ2ZC 2455 

■.2\y.> 5 5 

.:.ni> 373 
!•::•> ?rt 
:.:13:^ Homo sapiens 

:':00i> ':■ 3 

M»:;t.. S'l'.r Leu Lea L-ri Leu L^rj Leu Leu Va 1 Ser Tyr Tyr Vai Gly 

:. 5 ij 

Thr Leu jly Thr His Thr G^u lie Lys Ar :: Val A:.a Giu Giu Ly^- 

20 2:- 30 

VaJ. Thr Leu Pro Gys His His Gin Leu G.l.y Leu Pri) i^iu Lys Ast 

3 4 ^ 4 : 

Thr Leu Asp Lie Glu Trp L^:u Leu Thr Asp Asa Glu Giy Asn Glu 



Lys Val Val He Tnr Tyr S^*r Ser Arg H.;.:: Val Tyr Asn Asn L-u 
»jo Tf: 7-. 

Thr Glu 'jIu Gin Lys Giy Arg Val A.l a Phe Ala 3f;r Asn ?:ie Lou 



Ala 3.Ly ;\sp Ala Ser Le\: G...n lie G.. u Leu Lys Pro Ser Asp 

"r^ .: 1 L' 1 f"' :. 

Glu G.^y Arg Tyr Thir' Gys Lys Val Lys Asn Ser Giy Arg Tyr Va. 

IVO i::. " 12": 

Trf' Ser His Val lie Leu Lys Val Leu Vai Arg Pro Ser Lys Pr.j 

i;-:i 13 = 

Lys Cys Glu Leu G.'. u Giy G." u Leu Thr i3...u Giy Ser Asp L«:u Thr 

14 0 i4 5 1!. 

Leu Gin Cys Glu Ser Ser S(.-r Giy Thr g::k Pro He Val Tyr Tyr 

1j5 IoO 16:. 

Trp Gin Arg He Arg Glu Lys Glu Giy Glu Asp Glu Arg Leu Pro 



17? 175 

Pro Lys Ser Arg 11^^ Asp Tyr Asn His Y'ro Gly Arg Val Leu Leu 
18:= 1'^^- 

■jln Ann Leu Thr Met Ser Tyr Ser Gly ::,eu Tyr Gin Cys Thr Ala 

;:■>:: ji:- 

Gly A--1 Giu Ala CA.y Lys Glu Ser Cys Veil Val Arg Va L Thr Val 

^In Tyr Val Gin '^er He 31 y Met Val Ala Gly Ala Val Thr Gly 

He Vi.:. Ala Gly Al..^ Leu Leu lie ?he Lou Leu Val Trp Leu :.eu 

ri- Ai-'i, Arg Lys Avp Lys :;:u Arg Tyr G.:.u Glu 31u Glu Arg ?rc 
2 o 0 ^ »"i 5 . 7 0 

Asri G.u He Arg ''m. Asp Ala Glu Ala [to Lys Ala Arg Leu '/al 
^ 7 H .' y. t 

Ly:. Pr-.:) Ser Ser J^er Ser Ser Gly Ser /-.rg Ser Ser Arg Ser '".My 



Soi- S^-.r Ser Thr Arr Ser Thr Ala Asn .'er Ala Ser Arg Ser i^ln 
Ar'T Tnr Leu Ser Thr Asp Ala Ala Prc^ i^ln Pro Gly Leu Ala 'Th.r- 



G.:.n Ala Tyr Ser Leu Val 31.y Pro Glu '/al Arg Gly Ser Glu Pre* 

Ly;-- Lys Val His Ala A:5 n Leu Thr Lys Ala Glu Thr Thr Pr<j 

.V:.:;) J 5 :. 360 

Sor Me*-. lie Pro Ser Gin Ser Arg Ala Lhe Gin Thr Val 



jlM 

."■1 ] 

.;h 
jij 



:i:ja 

A.rt if ic la 1 Se quence 



..-ynthetic oligonucleotide proh.'e 
t'.:':aca gcaggcaacg aagc 24 



r-UA 

Artificial Sequence 



Synthetic oligonucleotide prc'be 



.-ivyi-i goot gt atgcotgggt gggc 2 4 
:]0- -J 

;. 1 1. • 4 

Liz ■ vWA 

Ar::Lficiai Sequence 



:_.::}'.• Jynchecic c-l l g onucleC't i ie pr-jbe 



■■jc. ai g*: i :: aa agca:cgg::a tggt tgcagg 3. g::agtgaca ggc 4 3 

:,1-J> -.1 

jll> 3:. 34 

.::1.2.- OIJA 

1 1 •jiTio sapiens 



■4 0iJ'> 6: 



g:.cg-t jcii -gct-t-r:g cgr^^ag-:: 



:t:crtgg 



gctg-.cgg aggagag-ac c-ggagacg: ggg-tg-agt 
tc-ccgc- tggg-gg:-t cgc-g-tggg -aggtg-tga 

ctctgccc ggc^g:;.; 



gccgcc-ccc z 



g^rqr-ggag gtagatgggc t-c::gg-c-g irgagg: 



cgctgggcag aag- 
c — rtg.:?ag tocc 



agccgc c gat t -cage tgcccc 

-ggttc agcca-gggg a--t-t 

gcag:.c gca:.3g2-:g c-gagc 

-t-::.g cttggatt-c :tag-a 



ag:a 

gg:g 
gcgc 
-cga 

rcac 



cca _?aa ^a g a agg zcz z-^ aa r ::':-::a':tg gc a ::at accg Z'Z 

tgcr.ac^gg:: -aggtgctaa c::tgtgacaa gt gt ::cagca 

t::rctgag::a ttgtaccaac acaagcct gc gcgt::tgcag 

gtggggacct tta::cagg::a tgagaatggc atagagaaat 

tagt. -,agc ::a tgccc.atggc <2aatgattga gaaattacct 

tga-tga:::g agaatgcari tgcccacctg g ::at:gt tcca 

a-ctgtg-:- cccatacggt gtgtc:tg-g ggttggggtg 

aggga-^agag actgaggatg tgcggtgtaa gcagtgtgct 



zzzt -ctcag 
cg-ggcggcc 
gcg-ccctag 
g-g^acatgg 
gtggat gcgg 
g — — ggg-g 
g za g ::a g :: ac 
g--a:gat ga 
r a ::a g ::t :: ag 
atgttgazzg 
ggaacctatg 
cagttgc-ct 
gccargactg 
tg-g::tgc-t 
gtctaa-g-t 
cgciggaagaa 
::ggggtacct 



50 
] 00 
].:.0 



8 00 
850 



tctcagatgt 
ct gt caga 
-■gc-cgtggc 
gcacagocat 

gaca acac 
aaaccttc 
-ctgaagctg 
::-gc :: :: =1 tcaa 
::at tgaca 
gctiggt gctt 
::t::tg=i3aaa 
ggg-t gaaga 

r gggaag--a 

-ta-g-agct 
cccagctaar 
aagat-cg--g 
ag-tct :;c:g 
ccaacg-gaa 
caggaca aga 
crgrga-t-t 
atta ::caa 
-tgtgact 
3ggag-rg 
-ggctatt 
-ctggact 



■'3 



gcctt ::tagt 
acrtggtggt 
a zaczz zzjt 
ct--cca-g- 
at'jzz-z-z-z aa 
agaccaaa gg 
aag-— cagca 
aggtagtcaa 
-tgccgt-ca 
gggcc--aag 
t :: aatgag za 
g- gg-ga-tg 

JJJJ-2ZZZJJ 

aatc^at ga:: 
gg^ca-gg- a 
gtggaaagat 
ctg^ttt 3t :: 
-tg-ag-a-- 
tagcgc:c-g 
gg:tga-gga 
atgagc-— ca 
acttgagaat 
acaa ggg-tt 
aoatccagcg 
agaaa aga ag 
-gcagcotat 
cgggtgattg 
cgaaattat ^ 
ctgtttatag 



gt gat gaaat 
ga t caag zcq 
-ctt::tc::ag 
cctgagca-:: a 
aggcatgaa- 
t act ga gtag 
agggggaagg 
::::a::::agraa 
tggaggccac 
aggggacato 
tttgc- ctgg 
t ggtgtg-ag 
-aggat---a 
ro-aa-o-ag 
- -ga-a-^-t 
at-tat-agt 
ca a- ggg- a - 
ggao-at--g 
cg:-ag-acr 
a ga ::accac :: 
g-o- gct-ag 
t--g — cr 3c 
--t-gtgga- 
g-t-^tccgc 
gaca:agtgt 
■:: > t cgargac 
aagagat t'^c 
ggagtcaaga 
ccatcttcct 



g ::aaagcat a 
gggac-aagg 
ct-c3cct ::a 
tgga a acc ::a 
tcaaca gaat 
catcca ggaa 
a a gac gcgaa 
ggcccoca::- 
tgg^gjogag 
::tagaoagaa 
at ga.t gtg- 
ta*:::::ggaaa 
g- g--attgt 
aa--gggaga 
gaag-ttgr a 
t^^ttt g^aa 
a3ag::ga-- 
ggg-- — gag 
ggagaaa-ga 
-ag-t ggaaa 
-:cgag---: 
tga-ggtgga 
gagt -ggagc 
g-tgag-agg 
tgcgg:aggt 
at get : -a ::t 
ccagg-:tgag 
gccaggaag- 
gacctg 2tgt 



::acaga2t gt 
a g aca g acaa 
c-t-c-ctg 
t gaagt zc zt 
c::aactcttc 
gggacagt-c 
•za agaccct z 
a ::aga ::acat 
aa gtc ::a gca 
c ::t acacaag 
tt 1 1 :: ::tgct 
ag-t-gagga 
ggaa a a gg -a 
aat ggatcta 
g-ag-r-aag 
t g-::agtgag 
acgag-ggg- 
g-cagc-t-g 
tgtt gt ggag 
3rga ::a aa 3t 
atc-3cag-- 
gcct-C3--a 
-ccttct-rg 
aacggtt --t 
acg--tgga- 
ttcraaat-c 
ga caaactag 
cag 3c.agacc 
agaacatagg 



.1 0 0 
. 1 :0 



^ S' U 'J 



gat3ctq::at tztggaaatt a::tcaattta gtggcagggt ggttttttaa 

t:ttt-t:..-tg t::t-tgattt ttgrtgtttg ^ggtgtgtgt g^gtgtttgt 

■'Jitjtqz'AZjt gtgcgtjtgt gtgtgtgtg^ qzzta^zaja gaatatgg-:: 

ag:. g3*:iga5 ctcr:tt::tcc ttrc::rct3C :t::tttrt::t ::rtaaaraa3 

*: ::i t :*:ggga agnrggttta taa gc::::t t g :caggt gt aa ct gtr gt.g aa 

atacc2a::ca ctaaagtttt ttaagttrca ta t tt tctcc atttcgc::tt 

::r:;atgLact t-^aagatta t^^tg^gcac cctaaact::a i^c^aactta^ 

ca:. aaat gca gtgtgacttt tc ::c acacac tggattgtga gg^tctta ac 

ttcttaaaag ta::aacgg^a tci t gi ga ai ::ctataagca gtrttratgt 

ot ::tt aa :: at tcacaccta:: tttttaaaaa ::aaar at t a c ::a::tatt::tt 

at t at t-gt 1 1 gt ::t t ata aatttt:::tta aagattaaga a.aatttaaga 

:::::: ::a*:r gag tta^tgtaat g::aaf:raa3 tttgagttat ct tt t: aaat a 

r.gtottgtat agttcatatt catgg::tgaa a 3t t g a :: ac actattg:Cg 

attgtatggt ttt-acctgg a-a-cgtgta gaatg-ttga tta-ttgta- 

t ::*:.tc-:: at g ctaatatgct ::tggg::tgga gaaatgaaat ::ct ::aag3 ::a 

tcaggatttg ::tatttaagt ggcttga::aa ztg ggccac :: aaagaacttg 

aa:;ctoac3t tttaggattt gagctgi:t::t ggaacacatt gctgcacttt 

ggaaa gt caa aat^aagtgc cagtggrgc^ ::tttccatag agaatttgcc 

■::ag::tttg3t ttaaaagatg tottgttttt tatatacaoa taatcaatag 

gtc-^-aatctg ct^tcaaggc ::ttggtoct g gtgggatto^ ttcaccaatt 

act*ta.jt:ta aaaatgg::tg caactgtaag aacircttgt:: tgatatattt 

gi::a. iCtatgc tcccatttac aaatgtacct tctaatg-:.tc agttgccagg 

ttc...:aatgca aaggtggcgt ggactccctt tgtgtgggtg gggtttgtgg 

gtaiytggtga aggaccgata tcagaaaaat gccttcaagt gtactaattt 

att..iataaac attaggtgtt tgttaaaaaa aaaa 3534 

.1 10 • 64 
211. • .5^5 

2 12 - ?2.T 

2 13:- :\omo sapiens 
:400:- 64 



■■100 



:4 OC 
••4 5C 
•500 



Met Giy Thr Ser Pr--) Ser Ser 
Arg rie Ala Arg Ar .j Ala Thr 
L'iu Leu Leu Gly Phr: L>iu Ser 



Lys Ala Ser Asn Lou I Gly 



T:ir Gly Gin Val L^j:. Thr Cys 



y-il Ser jIu His Gy- Trii' Asn 

Gys Pro Val Gly Thr Phe Thr 

2'/s His Asp Cys 3or Gin PrD 

L'.?u Pri) "y= Ala Ai. u Leu Thr 

I.;-.- 

G:y Met Phe GJ n Ser Asn Al s 



Pro Val Gly Trp Gly Va]. Arq 



Val Arg Gys Lys ''jln Gys Al 3. 

no 

Sor Ser Val Met Ly.~ Gys Lys 



Asn Leu Val Val 11-. Lys Pr^ 
0 

Gys Gly Thr Leu Pro Sor Phe 
;: 1 r. 

Gly Thr Ala lie Phe Pre Arg 



Val Pro Ser Ser Thr Tyr Val 



Ser Asn Ser Ser a Ser Val 
i ■ ' 

Gin Glu Gly Thr \al Pro Asp 
1:7.:, 



Ser Thr Ala Leu Ala Ser Cys Ser 
1^ 15 

ALa Thr Me': He Ala 31y Ser L-u 

Tnr Thr Thr Ala Gin Pro Glu :;in 

Tnr Tyr Arr His Val Asp Arg Ala 

Asp Lys Gys Pr:) Ala Gly Thr Tyr 

Tnr 3^;r :.-u Ar j Val Cys Ser S-m: 

Arg His .'Jlu Asn 31 y lie Glu Lys 
IOC 10:. 

Cys Pro 7:-p Pro Met Lie Glu Lys 
Asp A."!.-g .'^L. "ys Tnr Cys Pro l-r: 
Thr Cys Al u Pro His Thr Val Cys 

"I J. . 

Lys Lys '^ly Thr Glu Thi Glu Asp 

Arg G.l y Tnr Pne Ser Asf Val rrj 

Ala Tyr Thr Asp i:ys Leu Ser n 

Gly Thr Lys Glu Thr Asp. Asn Val. 

Ser S<.:r Sf.'r Thr Ser Pro Ser Pro 

Pre Glu H.:s Met (^u Thr His Glu 

Pre Lys ("My Met Asn Ser Thr G.:.u 

i". ■ C 

Arg Pro Ly;: \'al Leu Ser Ser He 
. 6 : 1 " C 

Asn Thr Ser Ser Ala Arg Gly Ly£ 



Glu Asp Val Asn Lys Thr Leu Pro Asn Lou Gin Val Val Asn His 
Gin Gin ^ly Pro H : 5. His Arg His lie L--:u Lys Leu Leu Pro ■■••■'r 
Met Glu Ala Thr Gly Gly Glu Lys Ser i"--/r Thr Pro I Le Lys •:;iy 



Pro Lys Arq 31y Kis Pro Arg Gin Asn L- j His Lys His Pne A;-r.p 
Ilo Asn Glu His Lou Pr-:- Tro Hot lie V.:^ 1 Leu Phe Leu Leu h^-. 



Va i. Loj Val Val I i Val Val G'ys Se;r lie Arg Lys Ser Ser Ar;; 

Thr Loj Lys Lys Gly Prj Arg ■:;in Asp Pr:- Ser Ala He Val Gi 

Lys Ala Gly Leu Lys Lys Ser Met Tnr ?r-j Thr Gin Asn Ar;j Glu 

Lys Trp [le Tyr Tyr Cys Asn O^ly His Gly lie Asp He Leu Lys 



Leu Val. Ala Ala 31n Val Gly Ser Gin 'Vrv Lys Asp He Tyr G'.r. 

M ': ; ' ■; f 

Phe Leu i:y£ Asn A."., i Ser i:,lu Arq Glu '.'.::1 Ala Ala Phe Ser Asn 

Gly Tyr Thr Ala Asjj His Glu Arg Ala Tyr Ala Ala Leu Gin His 



Trp Tnr He Arg Gly Pro Glu Ala Ser L- .i Ala Gin Leu He Ser 
4 VO -I V: 4:: J 

Alrb Leu Arg Gin His Arc Arg Asn Asp V.-; 1 Val Glu Lys He Ar 
4:^^ 4=^-; 4V 

Gly Leu Met Glu Asp- Thr Thr Gin Leu G'r: Thr Asp Lys Leu A... 5.. 



Leu P;ro Met Ser Pr-j Ser Pro Leu Ser Pr^' Ser Pro He Pr<: 



Pro Asn Ala Lys Lo'.^ Glu Asn Ser Ala Lo-.i Leu Thr Val Glu P. 



Ser Pr<:> Gin Asp Ly.E Asn Lys Gly Phe Ehe "Jal Asp Glu Ser Gl'^ 

Pro Leu Leu Arg Cys Asp Ser Thr Ser Se-i' Gly Ser Ser Ala Leu 
5':0 5l3 570 



S--.*r Arg Asn Giy Ser Phe lie Thr Lys Glu Lys Lys Asp Thr Val 

575 580 585 

Ij-ju Ar:? jln Val Arg Leu Asp Pro Cys Asp) Leu Gin Pro lie Phe 

5 ? C' 5 9 5 »r> 0 J 

Asp Asp Met Leu His Phe Leu Asn Pre Glu Glu Leu Arg Val He 

610 615 

.ilu 31 i lie Pro Gir, Ala Glu Asp Ly=. Leu Asp Arg Leu Phe !j1u 

620 62 5 630 

: :.e Il.j Gly Val Lys Ser G].n Glu Ala. Ser Gin Thr Leu Leu Asp 

6?: 64 0 64 5 

cier Val. Tyr Ser His Leu Pro Asp Leu Leu 
650 65 5 

; :i ' .■•4 
; :.2 • T'dA 

Ll'^ ' Artificial Sequen::e 



Jynthetl:: ol igijnu 2 le:it ide pri't^e 
J J • • i:- :■ 

■■;*..r. 3 tgc acatgG'ggtg ttgg 2 4 
2 0 6 

.4 

2 Is. :'t;a 

..'!:■-' t if 1 ci al Sequen::e 



1 "■ ■". 



. • Synthetic oli gc»nucleC'tide pr-:-be 
1..6 

ijc.u.^a'T.c ct::agtccc:: gtcc 24 



21 1> 

2 12> L':iA 

2 1 'y.' i\ r t L f i c i a 1 S e que n ce 
2 J 0 • 

223. • Synthetic c ligr.nucleotide prcte 



a< :(;;.-;t(T.: t^rg cgggctccct tctcctgctt ggattcctta gcaccaccac 50 

2 1. i> :.-;i2 

2::e- [■'::a 

..- 1 3.' li' mo sapiens 



:4 00:' t'iH 



at gggaagcc 
a^atttt:. gg 
tgr-aga:fgt 
gaagc^c:: 
acaa-gtcct-g 
act-g-- gcca 
t ga tat ta-go 
a a g tac a gat 
t-ga-ggagt t 
gggt g.ggtgg 
aaga oca tgt 
tgcccaact-g 
g-tcgct-gga 
ct g::-agat g 
g-ggat gt go- 
ata-gaag-ggg 
tcgcagtqgc 
rggggg-tct 
tt t at gacr t 
t— -tgtt gg 
--aoagcaag 



ag-tggccg 
C'Z'Z^ia ztct 
atggggggc 
-gg-cgtcc 
ggtgg -ate 
::gtggacag 
ggaggctgrg 
gaggtgaaca 



agtaaca::tg 
ga-t-gggaa 
c::tgaaatag 
cttctcatt z 
ttgcaccaga 
t tgaagt 1 1 1 
actggcoatt 
gt-g-tcatc 
tcggattg^a 
ttagaatgc- 
gctccgatga 
ggttt-— caa 
gggg-agttc 
a:aaggtga- 
tctgg-ca:g 
otacagctca 
cctggcaggc 
gtcatcacgc 
gta— t — — 
a :: a ate ::a g :: 
ta::aag::::aa 
go -act -acg 
a agagaact t 
acagaggatg 
tttgat- 



t ggccta 2ta 
ttat gaggta 
tea -cat ggg 
-gatcg-ttt 
tg-agatgct 
t tccaatcat 
ggtct ggg-a 
ctttaagtgt 
aaga-gggga 
gt get tcagg 
etggaagggt 
g-tatgtgag 
-gggaggagt 
t g-atta:at 
tggttaeett 
eg-ategtgg 
eagcctteag 
ee-tgtggat 
aagteat gga 
-:-ate-2a- 
agaggetggg 
t teaa tg a a a 
eeeegat gga 
gaggtga-g- 



tgeeaggggg 
gaagttagtg 
ageetggggt 



- a.aeaagat-t 

- catgetetge 

aeagcggggg 
ggagcgaeea 
gt aeaceegt 



tct-ttccgt 
gaggtggagg 
gga aa at ga t 
ttggccttga 
gt t g -t gcae 
cgteattggg 
ttrattttga 
at-gag-tga 
gga-gagta- 
t gttea tag- 
eaet aeg taa 
tttagataat 
tt gtgtteat 
ta : 1 1 a gt a t 
gtagt gtata 
gtgga aa eat 
tteeaggget 
tateaet get 
ttatteaggt 
ttggtggaga 
eaatgaeat e 
t gatecagee 
a aagt gtget 

g taae taeag 
gtgggttace 

gteectggtg 
gctttggeat 
gtcacetcct 



■ in 



ggtgecatct 
tggagetgga 

ttgettgttg ItO 

tgatttgaaa '>j 

agatectgte :.:■'") 
ateattgeat 

ttgettaggg .--tj 

tagtt tgat g 4 'y': 

egetgtgtte 4 1-0 

tgettegtgg v: j 

atgttgeetg 'i.:.'^ 

-tcagagtga k-'-'': 

tgat:atttt : 
atgtgaggga 

gettgtggtt ■■e..- 

gtc::ttgctt ?•■(")■;' 

aeeat-tgtg i^-::-!"- 

gtata-tgtg '.'O'- 

gggtetagtt "^b'? 

agattgttta I'-.-.O 

gee::ttatga I'.-^O 

tgtgtg-etg i:;0 

ggaegtcagg II.:-': 

ttgaacea t g 1:": 00 

ggaegtgtat l:?.:0 

tgaegggtgg i;?:00 

tgteaagaga 1 35 0 

eggctgegea 14 00 

tcetggactg 14 5 0 



gat::ca::gag cagatggaga gagacctaaa aac::tgaa3a 

aagcag::-::^ 3 ::tgagt:: ::t gaggcgatga agacag3::::g 

gga-to-ogt gtagjaacct g-a-acgag- aga-a---r- 

gttr::ggcac ca gtagca gg ::g aaa gag -^zazcztz zc 

a-jca-zaaczz tcaagctgct ttttgttctt tgrttttttg 

tcgctctgtt: gcccaggctg gagtigcagtg gcgaaatccc 

agcctccgct ----tggttc aagcgat^-t cttg-ct-ag 

agctgggac:: acaggtg i^cc gcira^ra^a:: 3c aacl aat " 

-agtiajaga- agggttt-a- ^atgrtgg:- agg-tg-t-t 

a-::::t-::-iaat:g a:: g:: 5 g :: tt ::a g 3 ::::c r 3a::ag':grtg 



;ar;gg3-ac carg-^tag- -rca-g-: 



:tr-t ga: 



oaaaagaajr ag-aactcgc aagggcgg-: r:-r-::aocg 

3 agggtirtigc aaa^itzzzZ'j acgagataaig 

acctoacgtg caaagccacc aaoagooact ^agaaaagac 

agaag^:.gcag aactgoagtc acig ::ac gtt ttcaz-ztcza 

ccaaa :cc ac czt ztztac*: tccaaga ^tt attt^carat 

•:aa*:c*:agga atgactcgtt taag gccta:: tttcatgatt 

atttg'jtgct tgaogtar.-:a ttgt^ctttg att::caaara 

tt'— cv-cait gtctggc^rig *-ctg::gtgga ctgg-gacgt 

ca-ccactga aa 24 12 

21. I. > 69 
21 ]> -153 

■:1.2..> Pr:T 

": 1. V ► r.omo sapiens 



ggaaggggaa 15 JO 

BiZccczcczt 15:0 

ggag-t-tga 1^500 

a::3tgatc::3 16:- .) 

aggtggagt- IV'jO 

tg-t-a-tg2 1 1 

c----c-agt Ir'j'i 

ttc g::a^':ii 1>- ^- "i 

::aaa223:;-g ' 

ggar- a-agg i:-^: 

*: ::a aa gaa 2"'!'] "■ 

gt:cat-rgg 2"t:.':- 

-agttatgtg .^.O:.' 

gcacoagccc ^l: -"- 

gggac-agaa 2:".'::v 
gtggggaggt 

z ::ttt:gtag :: ::■ j ' 

atatgtrtc- 23=:"^ 

gaatcaaaat 240. 



Hez G.y Giu Asn Asp Pro Pro Ala Val Glu Ala 



li.i 



rir<7 of 



rr Leu Phe Gly Leu Asp Asp Leu Ly:--: lie 



Pro A::p Ala Asp Ala Va i Ala Ala Gin Ilc; Leu 
35 4 0 



Pro Phe Ser Ph'V 
:i ' 

Ser Pro Val Ala 
3"- 

Ser Leu Leu PrT- 
4.:- 



Leu Lys Phe Phe Pre He He Val He Gly He He Ala Leu He 



Leu Ala Leu Ala lie Gly Leu 31y lie Hi.?. Phe Asp Cys Ser 3Iy 

7: 

Lys Tyr Arg Cys A:-:i Ser Ser ?he Lys Cys lie Clu Leu I Le Al-i 

Arg Cys Asp Cly Vul Ser Asp Cys Lys A-p Gly ^lu Asp :;Lu Tyr 

' 10-:) ^ * 10:: 

Arg Cys Val Arg Va 1 Gly Gl.y Gin Asn Ala Val Leu Gir. Val Phe 

" ir: iif. 

Tnr A...a ALa Ser 7rp Lys Tnr Met Cys o-zn- Asp Asp Trj:"* Lys ^ly 

Hi.s Tyr ALa Asn 7a: Ala Cys Ala L-- .: Gly ?ne ?r Ser Tyi 

I'iZ' 1^0 

Val Ser Ser Asp Asn Leu Arg Val Ser Ser Leu Gl.u Gly Gin ?r.e 

Arg 2:..u GLu ?ne V^: Ser lie Asp H.s l^e^. Le j Pro Asr^ Asp 



Vul Thr Ala Le'u ill;- His Ser Val Tyr '/{i 1 Ar :: i^.l.u 

Ser :;iy His Va.1 Val Thr Leu Gin Cys Thr Ala Cys Gly HLs Ar-;i 
J I : i l! 1 " 

Arg jly Tyr Ser Ser Arg lie Val Gly '".^-y Asn Met Ser Leu Leu 

Ser Gin Trp Pro Trr Gin Ala Ser Lou Gin Phe Gin Gly Tyr W.s 

Leu Cys Gly Gly Sor Val He Thr Pre Leu Trp He He Thr Al 3 

-■ r_ - .-. ■ - c 

Ala H:s Zys Val Ty.r' Asp L^:u Tyr Lou I'rr. Lys S(:tr Trp' Thr Me 

Gin Val jly Leu \'al Ser Lou Leu A::p Asn Pi'C' Ala Pr^j S*:?r 



I.' • c 

J 8 5 



u 

.': (" 1- 



Leu Val Glu Lys Tie Val Tyr His Ser Lys Tyr Lys Pro Lys 
^ 0 1 ? z 

Leu Gly Asn Asp Ho Ala Leu Met Lys Leu Ala Gly Pr-:- Leu Thr 



Phe Asn Glu Met He Gin Pro Val Cys Lou Pro Asn Ser Glu (;:u 
..•10 jL5 .-/iO 

Asn Phe Pro Asp Gly Lys Val Cys Trp Thr Ser Gly Trp' Gly Ala 



335 3 40 34 5 

Thr Glu Asp Gly Gly Asp Ala Ser Pro Val Leu Asn His Ala Ala 
35ij 3 55 36 J 

Val P.TJ Leu He Ser Asn Lys He Cys Asn His Arg Asp Val Tyr 
365 37 0 37: 

?jly 2ly lie lie 3'--r Pro Ser Met Lou Cys Ala Gly Tyr Leu Thr 

3 710 38 5 3 90 

=:;iy Gly Val Asp Ser Cys Gin Gly Asp^ Ser Gly Gly Pro Leu Val 
3■l^^ 4 00 4 05 

Cy.-; GLn Glu Arg Ara Leu Trp Lys Lou Val Gly Ala Thr Ser Phe 

4 10 115 4 20 

■"7ly He Gly Cys Ala Glu Val Asn Lys Pro Gly Val Tyr Thr Arg 
42!: ^ 43L 43^ 

V.i.. Thr Ser Phe Leu Asp Trp He His Glu Gin Met Glu Arg Asp 
44 0 44 5 4 50 

L'ju Lys Thr 



V 2 1. i 1 7 I'l 

''. Artificial Sequence 



':2.':". > Synthetic dIi :j :>nu cle oti je prck^e 

■ ' 4 ' 0 > " J 

-^cai. ngcc cttatgaagc tggc 24 



i;..> liUA 
• .';::■> Artificial Sequen::e 



v2i. Synthetic ctligc^nuclecitide prcte 
t a'T-.-icgtccc tgtggttgca gate 2 4 

vOio.^ ■^ 

<:..:;.> I iJA 

v2'. /artificial Sequence 

' '.'.y, u. , - 

'■2'.:^'.' Synthetic oligonuclec tide prc'fce 



:4!. 0> 12 



:gtt3aatqc: agaaatgat^ ::agrctgtgt gcctgcccaa ctctgaagag 5"i 



<.:10 ' 7? 
v..:I2 DMA 

':^13-- H:»nio sapiens 
":;00> 7 3 

:::::;acgc?t :: ^ gt ::::t agt occgggc^aa 2t::gga::a5t: ttgct::att*: 
■uttgcaar.g; t-aaggc-gg cttgtg-cag aa^gg-gcgo gcgcg-gcac 
;::5i:g::a::a:: a2a::gggggg aaa::ttrtct asaaatgaaa gg^cagaaga 
•j-t..:ag-ggc ggcgcggg-g ctg-gogagg get --gg age tga-tcge-g 
aggcaggaaa t:2c::t-cggt -g-ga-ge-2 gg— gg-t -ggcg — ::g- 
■ngggarggt gcagcgctcg ccgccgggcc cgagagotgo tg-a-tgaag 
g::c7g-gacg acggcagcg- gc^-g^tg-c ::gtgr- — g-3cg-g-c- 
•.3-vg-tcgo ggccggt get got -g -g-cctg:ga gg-c-gaggg 
jtgag-t:at: ggaa-caagg aagag-tgat gaagttjt^a gtgc-t-tgt 
t c gg a g t gg g g a r ^ t :: t gg a t c Da g t g a a gag r 1 1 gac t c ra a g a a t e 
atc::agaagt gctgaatatt cga3ta::aa:: gggaaag:aa agaactgat: 
ataaat :::: gg aaagaaatga aggt::':oatt g::cag3ajtt t::acggaaa: 
■'.::a ::ta':ctg :;aagacggta ctgatgc::te ■:: ::tege*: ■:ga aatta3a::gg 
■Tt^actgtta :: t a ::ca*: gga ca tgtacggg gatatt:*:ga ttcag^agt: 
agtct ::agoa cgtgttct gg tctcagggga ::ttat:tg*: gt t tgaa aatg-a 
aag::tatgt:: 1 1 a g a ae :; aa tgaaaagtg:: aac::aa:.iga t a ::aa a 3t 
tDC.:agcgaa gaag::tgaaa ag::gtccgg3 g ateat gtg g a':-::a3at::ao 
aara^accaa aczz z-j-z^^qc aaagaatgtg tttr::a::a:: •::::tctcaga.: 
atg.Tgraaja agg::a':aaaa gagagarcet eaaggcaact aagtatgtgg 
agctggtgat cgtggragac aac^gagag-: ttcaga^ggca aggaaaagat 
::tggaaaaag ttaag::agcg attaatagag attg ^ta ate a::gttgacaa 
gttttacaga eea :;tgaaea tteggategt gttggta^jge gtggaagtgt 
ggaatgaear gga::aaatge tctgta.agte aggaece.att eaecagectc 
eatgaattte tggai^tggag gaagatgaaij cttctacete geaaatecca 
tgaeaatgeg cagettgtca gtggggttta ttteeaaggg aecaceatccj 



: 

9 "■ :i 

lO'.'O 
J 

1 :. i; 0 
11-0 

i:50 



;catgg-ccc 

qgagaocagc 
aagrca jgga 
gaagg^gajg 
. g :: a ^ t g c :: 

ga-- -cag-a 
t. ::a :: t a 
r:na-?g-ta 
g:ca-;-tct 
gagag^caat 
agagt-cc- t 
CEigtgtcaag 
::atagaaaca 
7ga a gt: 
?::aggca:aa 
aaatattagt 
gaggggtgtg 

cac ::::gg-::aa 
gcggccaggg 
:cactga 2 ac 
r.t gc-goaga 

tt gactctgt 



aat cat gage 
att 2a ga raa 
cacaatt cog 
aacgg-ggi- 
catrt-c-at 
ctggagaaag 
gtc-ttcggg 
agtgtgactg 
a-zca zz*zjza 
tgaagactg- 
a^r-^tg-: ga 
grcaar g:. g- 
ctg3!:a::aat 
gggga-cagg 
tccg-agg::g 
tgc-aaatg- 
gaggtgccag 
aa ::a*: zz-ztz 
glacttggg^ 
agtgtg-^ga 
gt^tttgggg 
caa -aa ::agg 
gt: gacaagc 1 
g ^agaagcaa 
ccaggag-— c 
t ratctgagc 
ggaggtca-g 
ggctt tg ^ ^a 



at gtgcaegg 
tc---tt ggc 
g gat gaat ?.a 
gagaaaggag 
ggtgttcagc 
gaatggggg- 
ggcr agaagt 
tggggagcca 
---t gaag-- 
cag^t gaag- 
-ct--cagig 
ac-::g-acga 
gg-at — g — 
tgotaaacct 
a tec t tat g g 
gagatgagag 
ccgg-cagt- 
tg-ag-aagg 
gat ga^atg- 
tgg a aaa at:: 
ttca-gagtg 
aagaa:t gc- 
tgg-ttt gga 
gg-aggaag- 
gtgggatcg- 
c-t — -atga 
cgt -cc-aag 
t -gtttc-at 



cagaccagtc 
g-ag:-gtga 
tga-a-act g 
get gca teat 
agttg^agea 
gtgeetgttt 
gt gggaa-ag 
gaggaat gt a 
gga-g:t gt g 
-tgeaggaae 
1 1 ::tg r.a :: a g 
t ggg-att-a 
a g act za :: ga 
ge-eetggga 
-aact gtggc 
atgetaaatg 
attggta--a 
agg-eggatt 
egga--tagg 
t gc:tgaat3 
tg:aatg-ag 
a^tg-gaggt 
ggaag:.a-ag 
tg:agagt ::e 
aggagtatg- 
catggagac3 
gcct --t gtg 
gaeaa ::a gac 



tgggggaatt 
c--t gg-aea 
gaeagggget 
gaaeg^ttee 
ggaaggaett 
aa -etg—gg 
at 1 1 gtgg aa 
tgaat ::grtg 
tg::g::atat g 
ag-gtg-agg 
ggge-ag--e 
tgt-aggatg 
geagcagt gt 
tetgetrr ga 
aaa gt ::t :: ga 
tggaaaaat- 
atg — gttt- 
etgtg-cggg 
g:tt gt g-tt 
gt taa t gt :: a 
tg— argg-a 
-ea-t gggta 
aeag^ggece 
aatagggage 
gtetactg — 
gtgar-agtg 
actgg ragea 
aeaacacagt 



13': :i 

1 3.: J 

It: 0 
li>;0 

-1 •• - .-, 
IT: 0 

If : J 
1 -'^ : 0 

1:^^.0 



.M CO 



tctcgq^fgct cagqagqqga agtccagcct ac:;agg::a::g t::tgca3aaa 27"' 0 

::agt:g2iagg aa^ggcagcg act t: ggt zqaqzzzzzj ctaaaa^at^ 27"0 

g ficatgcc *: :: agcg::tgct:: ctgagagagt agcsigg^tia^ ::a ::t ::t ggc a /3 ."-0 

gg^o^zi-agco ct g ::a g nag gaggaagagg a :::::: a Eia age ^tgg 1 1 :: 

arcgag--tc cacagcagtg ggggagaagc aaggjr.tggg zzcagz jzcc 0 

c ::c*:t: i' 3 ::ca gtgacacctc agccttggca gcc ga tga ctggtctctg 19: n 

gctgcaact t aatgccotga tat ggctttt agcattratt atatgaaaat /.O':0 

ag::agggttt tagtttttaa tttatcagag a-::c::*:gc::a2 :: ::at ic ^at j.'j'iO 

tc ::ato-::a ag caaacrgaat ggi^aatgaaa :;aaactggag aagaaggrag r.'!-. ': 

gagaaaggg^ ggtgaa:tct ggocrtttgc t gtg j.;.catg cgtga-.:ag: ^l*;-: 

ug*:ac::agg rttgagggtt eg-::agaaagc ■:: agg jaacc 3 a ::agag*:ca : .l-.-\'0 

caaccottca tttaa:;aagt aagaatgtta aaaagigaaa acaatgiaag .?■.: '■•O 

agcotaact.c cat^cccogt ggocattairt giataaaata gagtgoattt 3 300 
gaaat 3305 

:r]> 

:ii> ;'.:5 

21. H'jmo sapiens 
.4 00 > ■74 

Met Ala ALa Arg Pr'j Leu Pro Val Ser Prj A.La Arg Ala Leu Leu 
1 ^. l; 1!: 

Leu Ala Leu Ala Giy Ala Leu Leu A.La Pr^ Zys Glu Ala Arg i.: y 
2 0 l*:- 30 

\'al Ser Leu Trp Asn Gin (Uy Arg Ala Ao)j 31u Val Val Ser ALa 
.3: 

Ser Val Arg Ser Gly Asp Leu Trp 11(3 Pr-j Val Lys Ser Phe A^p 

S-: 5:. O'- 

2er Lys Asn His Fro Glu Val Leu Asn lie Arg Leu 3.Ln Arg G^u 

60 7j 7^: 

:'er Lys Glu Leu Il'i; lie Asn Leu Glu Ar',": A.i;n (^lu Gly Leu e 

Ala Ser Ser Phe Thr Glu Thr His Tyr Leu G.:n Asp G^y Thr A:'.]:. 

9: 10: 100 

Val Ser Leu Ala Arg Asn Tyr Thr Gly His Cys Tyr Tyr His Gly 
110 115 lie 



His Val Arg Giy Tyr Ser Asp Se:r Ala Vai Ser Leu Ser Thr Cys 

i::^ :.'^o 1/5 

Ser Gly Leu Arg GLy Leu lie Val Phe Giu A?n GLu Ser Tyr Va]. 

I-;-"" 14: I-jO 



p >•■,- 



Leu Giu Pro Met Lys Ser Ala Thr Asr. Ar:j Tyr Lys Leu Ph^ 

I''' 10:- 

Ala Lys Lys Leu Ly^- Ser Val Ai-g Gly S-r G:>'S GLy Ser His His 

r-": I""^ I-O 

Asn Thr Pre Asn Leu Ala Ala Lys Asr. Val ?he Pro Pro Pro Ser 

Gin Thr Trp Ala Arg Arg His Lys Ara G.Lu Thr Leu Lys Ala Thr 

Lys Tyr Val 31.u Leu Val He Val Ala Aso Asn Arg 31u Phe Glr. 

Arg Gin Gly Lys A:-..p Leu Giu Lys Val Lys j'ln Arg Leu He '■'r-.u 

He Al5; Asn His V.:il Asp Lys Phe Tyr Ar:: Pro Leu Asn He Arg 

He Val. Leu Val :^:.y Val Giu Val Trp A-^n Asp lAez Asp Lys Gys 

SfEir Val Ser '"lin Asf.* Pro Phe Thr Ser Leu His Giu Phe Leu .Asr:' 

Trp Arg Lys Met Lys Leu Leu Pro Arc Lys Ser His AsjZ' Asn Ala 

Gin Leu Val Ser GtIv Val Tyr Phe Gin G.i.y I'hr Thr He 31y Me^ 

Ala Pro He Flet S^-.y Mez Cyc Thr Ala Asp- G^ln Ser Gly 21y He 

Val Met Asp Ills .'-r Asp Asn Pro Leu Gly Ala Ala Val Thr Leu 



Ala His Giu Leu y His Asn Phe Gly llet Asn His Asp Thr 
Asp Aig Gly i'.^ys S^-r Cys Gin Met Ala 1. Giu Lys Gly Gly 



He Met Asn Ala S-r Thr Gly Tyr Pre- Phe Pro Met Wal Phe L'er 

Ser Cys Ser Arg Ly:-. Asp Leu Giu Thr S«.!r Leu Giu Lys Gly Met 

4 00 41"' 5 



Gly Val Cys Leu Phe Asn Leu Prj Giu Vai Ar-g Giu 3er Ph^ 

410 115 

:^ly Gin Lys Gys Gly Asn Ai-g Fh^i'. Val Glu Glu 31y Glu Gl' 

Asp Gys Giy Glu ?rj Glu Glu Cy5 Mot A:-t. Arg Cy.? Gys As: 

11.' -1 -1 _ 

Thr Thr Cys Thr Lo'^ Lys Pro A.-^p A:a VfiJ Gys ALi His Gl' 

■1:5 it^i:; 

Gys Gys Z.'.u Asp :ys GJn Leu Lys Pro A 1, i jLy Thr Ala Gy. 

Asp 3er 3er Asn ^oi Gys Asp L^.; PrD Glu Ph^E.; Gys Thr Gl; 

1 c .J :i v 

3er Pro H^s Gys Ala AsTi V,-iI Tyr L-:; His Asp 3.Ly H:i . 
:■ C 0 0 

Gys Glr. Asp Val Asp Gly Tyr Gys Tyr Asr. Sly lie Gys G:1 r 

His Glu S...r. Gin Gys Val Thr L-:,. Trp Gly Pro 3.1 y Ala Ly.. 

Ala Pro G^y lie Gys Phie Glu Aro V,:; 1 Asr. 3er A.l 31y Asp- 



Tyr Gly Asr. Gys Gly Lys Val 3^^r Lys 3er 3er Phe Ala Ly:. 
Glu Met Arg Asp Ala Lys Gys G.^.y Lys lie G^n Gys Gin Gl^ 



Ala 3er Arg Pro Va.i Lie G.i y Thr Asn A. a Val 3er lie 

Asn He Pro Leu G-.i n i^Jn Gly Gly Arg lie Leu Gy;; Arg G}], 

His Val Tyr Leu y Asp Asp Met Pro Asp Pro Gly Leu Val 

Ala Gly Thr Lys ':ys Ala Asp Gly Lys : le Gys Leu Asn Ar( 
K ":■ ~: »■ 4 

Gys Gin Asn He Ger Val Phe Gly Vc:l Hi.s G.:..u Gys A-.a Mev 
'I Z *> 5 !i 

Gys His Gly Arc G^.y Val Gy£ Asn Asn Ar'^ Lys Asn iZys Hi- 

rrf"i 5- K> "i 

Glu Ala His Trp A...a Pro Pre Phe Cys Asp' Lys Phe Gly Phe 



■21y Ser Thr Asp Ser 31y Pro lie Arg Gin Alii Glu Ala Arg Gin 
6?5 700 7 05 

Gl-a Ala Ala Glu Ser Asn Arg Gla Arg Gly Gin Gly Gin Glu Pro 
7 1.0 71:. 7.::0 

■•/a., jly Ser Gin Gl.u His Ala Ser Thr Al 3. Ser Leu Thr Leu lie 
725 730 7 55 

::i').> 7:. 

• 4-:3 
::i:L^ ouA 

L 1 i • H -irriD sapiens 
J . I . • 

unsure 

• ?4, 143, 156, 163, lid, 193, ? 69, 3 71, 381, 390, 473 
j • unknown base 



':■•^^■:a=^ :;g::t tottiggatgg cagatgattn tggggttttg ::attgt tt .: 0 

.•:".'.raca 3ga aaacaa.aaca gtttt^gggg t :, ragoaggg gaant^oag:: 100 

ji .i .:.c :^ ^ gga agtttg;:aga aa::agcg3aa gciaaggg^ag gantt::3tgg 150 

■: jagrj. ttt tgntaaaa::a tggacatgnt rcagr.^-tgc tent gaga ga i-OO 

gr.igca-7 grt accactit.ttg gcagg^ccca gccrtg^agc aaggaggaag ::50 

a ?qac':>;.aaa agrttggccr ttcacrgagc iit.ooacagca gtgggggaga ^:00 

ag':.biag-:fgtt gggcccagtg tccc^ttt^c Ci?.agtgacac ctcagccttg j50 

g r,.igcc.--:tga taactggtnt ntggrtgcaa nt taa^i gctn tgatatgg::t 4 00 

f.-., r.. jg.-.-^trt attatatgaa aatagcaggg ttctagtttt taatttat::a 4 50 

qa'jaccotgc cacccattoc atntccatoc aag 483 

::; • lua 

II'.- Artificial 3equen::e 

Synthetic oligonucleotide probe 



<jt'-:T cagcac gtgttctggt ctcaggg 27 

21>: • 77 

21i:- Vii 

2i::- DUA 

21. "v- Artificial Sequence 



Synthetic c^iig jnucle jti de probe 
:a:|:at-g cgzacgg:: 18 

v/ 1 : • r-:- 

- DMA 

"i" • Artificial Sequence 

ii'yntnetic ol ig-jnucleC't ide prjbe 
n; ; > 7;-: 

*. a : :t iicacg atgg>::a3 18 

v.. I j • 7? 

] -• 

vyl.- • Artificial Sequence 

■ Syntneti:: -j lig-jnuc lec't i ie pr-jt^e 

• ;t • 7 

vi-r.g::gcac ^tccct^c 18 

' 1 • Art i f i c i a 1 S e que nc e 

■ Syntneti:: cdi g jnucle-i'tide probe 
c*-.'.-: :a 3actg gt ^tccaa?^ cczzcc 2 6 



•:.li • :i:a 

•:..];>.' A;:-tificial Sequence 

•:. . Synthetic oil g-jnucle': tide pri-be 
•:4:i';:> 

r i.:<7'-:tov tgg actctgcagc ttcc 2 4 

jua 

-\: I Artificial Sequence 
■ ■ . J I. ; • 

''.'^22:- Synthetic oligonucleot iiie probe 



o:.t '"-g^ir^ggg aagagtttg 19 



1..:- 



5 1'l 

DIIA 

P.rtificial Sequence 



. • S'ynthetic <jlig Dnucleot ide probe 
':;*:<7':.a Eii-M:aa cagatacaaa ctcttcccag ccaagaagct gaaaagcgtc 5C 

; I • 

."■i; • l):ia 

I ~j ' Homo s ap> Lens 



:;o-i ' 

::c*:'r::aa catggtgaaa :cacgc3"gg ctaartttgt tgtatttrtg 

7 -.:i-;a gatgg gattt caccg tgttagc::ag gattgtctca atctgacctc 

it-vg-- -gcctcgg-- tcccaaagtg -tggga^tac agg-gagtgc 

zia la-z-iiz-zz ggcc-caaa:: cttttaagaa gt::aargaaa :: ::a':a ^cttr 

t..a-:vit t: r tt a aigacaggaa aazqzz-zaza ataat:tgt.ta a-::::::aaaatt 

zz '.yjafdicaa aagt ^z^^zc ttza-zz gcgt aaatac i:.gt at acgca ::::a 



5C 
100 



V a-, ja a a at a ca ::2aa at at ^aat aata ::t t atctctggg t aaaaa^: 
ttczcaiazc ::t gtg ^ta ac aa^ttttaaa aaaaaa :.ttg 



cat -actrtt 



•"^a -^atcaa J aaaa atttci: 



u3;i,iaa4aat ca-g-:a: 



gaaggtcata tgggacigaa 
gggaaaaaaa gartcgaaat 



■-ta-jatttgt aattaataag gtccaggctt t::taag::aac 

gtJ.tc-jaaa caaa;!:a::tt gtctggat^t a^gaggaaag 

•:3:tg3.:at': atgar. g:::::::: ttgaatataa ja::ccta2tt 

■•:tg-.:a rcagc cagga gciia:: ccatcctc::a ^caca^t-gag 

•la ^ ■ica-:g jc a ::a ::tga t :: :: a a atgggt aa ggggatggtg 

vtr,g5jt-t gctactt-tg gcgrtg-tr^ ta^c-gtgca 

t.ctjttcctt taa^cagtat g :: ::g ga ag :::: a ::tg ?.a g ::cg 



aaa aa aa :;ca -i : 

ttaaatgttr .^-.rO 
ggagtgatgt oOO 
g-tat-t-cr j 
-ag-aagctg 7 00 
g-gatgctca 7:.0 
ggttt-ttca ^ ^•j 
aaa::::acaaa ::"0 



g::cct ::::aac agtgcccta:: ag^::tacag3 :: ggt 3t :: ::t t gtggt^ttg:: OjO 



ttgcccttct acatctctac cattaagagg caggtcaaga aacag::ta::a 950 

•gttctccaac ccatacacta aaaccgaatc caaatggtgc ctagaagtr^ lOOO 

aatgtggcaa ggaaaaaaac caggtcttca ::caaatctac taatttcacc 1050 

occtattaa:: agagaaacgc tt-ga-gagtct caaa::tgga:; tggtttaaag 11.00 

agcatctgaa ggatttgact agatgataaa tgoccgta:;t cccagtactt 115''i 

tgggaggcct aggccggcgg atca::ctgag gtcaggagtt rgagactaac lj/J\) 

ctggccaaaa tggtgaaacc ^catctgtac caaaaataca aaratrgact l.'.:5:) 

gggcgtgqtg gtgagtgcct gtgarc--ag otactcaggt ggctgaagca i:-.0.> 

ggacaatcac tcgaactcag gaggragagg ttg^agtgag ctgagat::gc 1350 

g::':a::tgca3 t^tagcctag cctgggcaac agag'zgagac ti2gt::t::aa 1-iOO 

aaaaaaaaaa gccaagtgca gtggctcacg ::ctgtaatcc cggcactrrg 1450 

ggaggcogag gtgggcggat cacgaggtca ggagaccaag azcatcctgg loOu 

:taatacagt gaaaccctgt ctctactaaa aataoaaaaa attagccggg 1550 

gatggtggca ggcacccgga gtcocagcta ctcgggaggc tgaggoagga 160C> 

gaa-:aqcgtg aactcaggag gcggagcttg cagtgagccg agattgcgct lt50 

actgcactcc agcctgggcg acagcgcgag actrcgtctc aaaaaaaaaa 1700 

aaaaaaaaaa aaaa 1714 

:210> 85 
:211 > 67 
:::12:' PRT 

.'/:13"* Homo sapiens 
:4 0 0> 8 5 

Met Gly Lys Gly Me": Val Ala Met Leu lie Leu Gly Leu Leu Leu 
1 5 10 15 

Leu A:.a Leu Leu Leu Pro Val Gin Val Ser Ser Phe Val Pro Leu 

20 25 .:::0 

7hr Ser Met Pro Glu Ala Thr Ala Ala Glu Thr Thr Lys Pro Ser 
35 4 0 4 5 

Asn Ser Ala Leu Gin Pro Thr Ala Gly Leu Leu Val Val Leu Leu 

50 55 60 

7i.la Leu Leu His Leu Tyr His 
65 

::io;- yo 
211:' 23 



• Artificial Sequence 



' Synthetic oli-gonu ::le jt ide probe 

•i C'i.i • 8 y"> 

■v ; ricac tqgatcc::aa atg 23 

. : 1 * " 

• j:ja 

.':]'■'' Artificial Sequen::e 



:.:i 'j • c'/ntnetic o I Lg^jnu :: le-jt ide pr jke 
4 • ■ • ' * ' 

^qi. jga-ua tg tagaagg^i-a agcaag3::c 2 0 



. 1 ■ ' 

: I 



1 J 
4 00 



Artificial Seqcence 
cynrnetir L LgC'nu c Le or i ie pri't^e 

cc^.acc cgrgcaggtt tcttcatttg ttcctttaac caqtatgccg 50 

j\ .'A 

H-jmo sapiens 
i- '? 

cg.Tc^a qagcgcgccc agccccgcc; -gargcccgc qcgcccagga ^0 

-c:-cc cgctg-tgg- ccggccgqcg ^cccrgactg cgctgctgct 10 

;ctgct.g ggccatgjcg gcggcgggcg crgggg:gcc cgggcccagg 1" 

cggcggcg gacgggcccc ccgcggcaga cggcgaggac 

cac.agcaa gcacctgtac acggccgaca tgtt cacgca 

cgccgcgc ac^-cgtcat g^tcttcgcg ccccggtgtg 

jgctgcag ccgacttgga a::gacctggg aqacaaazaz 

gat gccaa agtctatgtg gctaaagtgg actgcacggc 4i 

gtgctccg cccagggggr gcgaggatac cccaccttaa 4! 

aqgccaa gaagctgtga agtaccaggg tcctcgggac ^[ 



■.:rg-^gg.-ggc gg 

r.^acag'jacc eg 

■..^Jggat■^cag ag 

•j-icact'_:c--^a gc 

aacagcargg a a 

C'..:actccgac gt 

a'"4cttttcaa gc 



ttc::agara: 

gg-r gtatga 
gaccacttta 
g-;-tc3aacc 
toa^gattgg 
aaccaggtto 
■g-jtg gate ag 
t g-gagt-gca 
tcagagg 
t g-.gctg-g-a 
ta a :: tcac 
g— -cta-tt 
ggt-aagac- 
a-g-aticg-gt 
aa a g-:c a-gr-g 
-.gt-^tgag- 
— -t— rg — 
■g-gccact g g-g 
■gt.gag.gtatc 
att ::ttt att 
-•gtgtaaaca 
aaat t ta :: a t 
t-gcrggact 
cacatcc aa.a 
gtggcagtat 
tgtgttggt- 
tggaaga rac 
tctctcagtg 



tggaaaa::t g 
c-ggaagtgg 
g-tct-ag-a 
t -aagttctc 
tgggagcag- 
-aagg- tgat 
gtggotatc- 
ta-aaggga.a 
g:cgcag-g- 
-:r-ggtgc*: 
c react gaaa 
caagttttat 
gggaggaaet 
grcgaagtag 
a-gaggctac 
agcacagtgg 
:: a agcgaa a g 
-agctc^cga 
trcccagtgg 
ttocttgrgt 
aagrtaagtt 
tttt-agtgg 
ggtttccttt 
attrgt ggct 
g-atagttta 
tgacgttcct 
egt age atgg 
c ttcacggcc 
tgagaggtta 



gat g-t g-ag 
aa--gcc-ag 
ag-aatttt g 
cgctcegcgg 
tggct-tggg 
t gtaca-ag- 
ca-t-tt-t 2 
Eigogggattt 
a-agaga-t g 
gg:ag:t gag 
acaa ::tt ::ga 
g-tc-atggt 
::t: ::t a aa aa g 
i-tg-acr g- 
■2-z za ::gt ta t 
aggcagagae 
acgaactt t a 
a-cctgcgtt 
tgg-tgttca 
gtgtgtttte 
■:. 3t rtaagta 
::gata tat :: t 
gagac taaaa 
-etgagttga 
c-tgctca-g 
.gat 2ttaa 
age agar tga 
getgetggag 
gccgtgatga 



a tact gaacg 
t gttcttgag 
agttgtatgt 
tgtggt taet 
c tt t g aa t at 
attatgaa^t 
tggtteegag 
ggagt :attg 
gagtga:gga 
ettgagget g 
t ga t aeeatt 
gtggteattg 
gaatteeet g 
tgaatggaat 
rgtttttt-g 
ttt gaetegt 
ggaatatagt 
taggagtt ta 
ga aa gea ga a 
taag::taata 
aac gt gt aa 2 
tttt t gaett 
tagtgtt gag 
gtgattttgg 
agt t ttg gaa 
ggtea:agtt 
aazg-zaaa a a 
ettetgttgc 
aagcagegt t 



aggagccagt 
tt taag t aag 
t geataaggt 
gcaaageett 
t ttgaaattg 
tt gtt :tgga 
at g g g aa aaa 
agggagtaeg 
gattgc taeg 
a ta a gg g ta t 
g ta gaa ggaa 
taagaet 3t g 
gt ttggtggg 
atttgtag::a 
aggagggaag 
t aea teg tt t 
tggaggttat 
gteetataga 
tataetaag z 
za ^tetaeag 
t tatggteat 
tttettgatg 
ggaa a: 
tgaaag.: 
aggtggeett 
ga :t eaat.ae 
eeeaeaeete 
tgtgaataet 
aettetaaec 



gaa a 
aaag 



c, - :; 

•: 

Hi 

1: 
1: : 
1: 
1.:: 
1.:: 
■: 

1:. : 
1.:.: 

iv r 
1".: 



^tgcctgagt aagagaatgi tgatgr.cata actttatgtg 

•:c3aat::agt ta::tgttcag gggatr.rtt3 tgtttctza^ 

atgtctttag ttc::tcatgt: t aaca r.gaag ::cagagccca 

tjjat^-ict:: ::c::tagaaag g3tag>::atg 5 a s aatt ::::a 

rizzza-jzatc tcattaactc attgaaagat: r^^agttgta 

ggggtgacaa gaccagarag g::tctc— ag g--tgggr:a- 

t--g-ag-c3 -g^tgaaggg cc-raa--ag agtnc-agag t: 

T.g 1 1 1 ::r :: ag zaqtcctzzt agaggctrgc cata::t^ggt 

jag^riga— tzctaacgta tgaagaatgg gatg^atttg 

::aaagaoaga tg^cagtggg ztjzZzzqjz z-ztj-jzjzqc 

zsl-j :t gttga t gcoagtgtc iitcra actca tgctgtcctt 

iiZzzzZzLtzt 2-zczzq-^-^a^ taag^Bzata ::3gg::ttaag 

gat agg!:g^ t tgt zczzzza ccatcga g::t acctcc :ata 

tgoaro:aa:: actct tcac 3 ca::ct2c::at arg::aagggg 

-tggcoraaa g-aa::tggtg gtaggaatct tagaaacaag 

ctg-^-cr gt'ivt gaggcagaag ataacagcag ■zatczcqazc 

-.ta.iaggaaa tctr'iattaa tcacgtatgg trca^agata 

zaaaaadiacc caacctcota gagaagcaca actgtoaaga 

■.■:a':.-iac*: ■:L:a gctttgcat^ acgagtcttg tattc^aaga 



ggta 




KZ'H. 


aa 2 


:jlO;- 


9 -J 




4:2 




?F.T 




Hem 



tcgata-ttg 2~^0^) 
ggggtgaaac .:■:':. » 
3at:gaa::tgt .V. 0:j 
cga g g i:^ ::a t .': j ' 
titt gt::a::ct 
ccagggagg- 
eg act- 
::tgcctcaag J/-^:"' 
3 1: i: t za ag a i:: J. -t . ' 
acggc-gtgg l:-;^ " 
gtgattaaa:: 
zt 2laa gat a 2 ' 
ataa:;cactt 
atgt ggatac " 
ac :a aetata ! ■" 
ag:ctctgcc J7Si'i 
af:c*:trtrt ^.-j-'- 
gtrttgtaca 2^-:':-' 
aaati^aaagt fJ'.-^Ci.- 
aa-:tctrttt 2 .'-z ' 



Prr Ala Arg Pro Gly Arg Leu Leu Pr^) Leu Leu Ala Arg Pt-. 

5 :o 1^ 

Gly His Gly Gly 

Ala Ala Ala Ale: 
4. J 



Ala Ala Leu Thr Ala Leu Leu Leu Leu Leu Leu 
2 0 2.';- 

Gly Gly Arg Trp Gly Ala Arg Ala Gin Glu Ala 
35 41) 



Ala Asp Gly Prj Pro Ala Ala A.-^p 31y Glu Asp Gly Gin Asp Pr-j 

His S-ET Lys His Tyr Thr A..a Asp M-t Phe Thr- His :^ly 

Gin S-E-r Ala Ala His Pne Val M-r. Pne PTi-:.- Ala PrC' Trp ':ys ^ly 

His Cys Gin Arg L^-:u Gin Pro Thr Trp Asr: Asp Leu Gly i\sz' Lys 

Tyr Asr Ser Met Asp Al i Lys Val Tyr Val Ala Lys Val. Asp 

110 ' iS': 

Gys Tni- Ala His S>-'i Asp Val Cys Ser Ai.a GLn Gly Val Arc Gly 



Tyr Pro Thr Leu Lys Leu Phe Lys Prc^ :;y Gin Glu Ala Val Lys 

i-;o 1-;^. i^L: 

Tyr Gin Gly Pro A:--;: Asp' Phe 3 l.n Thr L'.:u Glu Asn Trp Met. Lvu 



y..T, Tnr Leu Asn Z. ^ G.l.u Pr-j 'J.-A Tnr Pro Glu Pro 21u Val. 

^ y i" . i- 1 "■ ■ 

Pro Pro Ser Ala G.l.u Le'. Lys Gin ^i.y Leu Tyr 31u Leu S^r 

Ala S^itr Asn Phe Glu Leu His Val Ala :.n Gly Asp His Phe T ..e 
j ■"■ "i.: ' "■ 

Lys Phe Phe Ala Pr-j Trp Cys ^ly His '^ys Lys Ala Leu Ala Pr.:- 

Thr Trp' Giu Gin LvU Ala Leu Gly Leu -lu His Ser Glu Thr Val 

Lys lie 51 y Lys Asp Gys Thr Gin s Tyr Glu Leu Cys :^e.r 
:. ; . oO . l":. 

Gl y As-n 31 n Val A.r-g G..y Tyr Pro Thr L*:-u Leu Trp Phe Arg Asp 
' 0 i »■" : 1 ' ' 

GJ.y Lys Lys Val Asp- G^^n Tyr Lys Gly .L;/s Arc Asp Leu Glu Sei" 

.Leu Arc jIu Tyr '/r.^.! G^.u Ser G...n Leu O.'.r. Arc Thr i^lu Thr G..y 

Ala Thr Glu Thr V.il Thr Pro Ser Glu A.l.a Pro Val Leu Ala Ala 

Glu Pro Giu Ala Asp Lys Gly Thr Val Leu Ala Leu Thr Glu Asn 
3^0 3L5 ojC 



Phe lie Lys Phe 
3 4:. 

Ala Pro Thr Tip 
3 GO 

Ala Gly Val Lys 
3".:- 

He Cys Ser Lys 

Phe Arg Gly Gly 
4ii': 

Leu Asp Ser Leu 

42C 

Leu 



:.":■!;:•* :"t:iA 

;.J 3 ^ Art i f ici al 3e quen ^e 
; J _ ij - 

^ SynzneZLZ :>li jonu ^le :iti ie prc't^e 



a- ■rt.t.rttcg cgcc-tggtg 20 



: 1 ^ r-iJA 

11.: /'.r t i f 1 c 1 a 1 3 e qu e n c e 

1.. :'yntnetic ollgonu irle^jt ide prc't^e 



.:t.;.j..:ig'.^(.-aac acaczczaca g 21 

■ .. I ' ' .' .■ 3 
:1 : 1 ..^ 

;;].:• !.>iJA 

:11.:. > /vrtificial Sequence 
: Jl 'V • 

;.:1.";.- ;"yntrietic oligonuclecit i(ie prijte 
: i_ I'l ; - 1/ 

. -.acr gq'. cgc cttgtgcaac gtgc 24 



Am Pho Asp Asp Thr lie Ala :;iu Giy He Thr 

135 34 0 

:yr A\..^ PrD Trp ':ys :^ly His Cys Lys Thr Leu 

:-5 0 351 

■^-u Glu Leu Ser Lys Lys Glu Phe Pre- Gly Leu 

370 

:.e Ala Glu Val Asp Gys Thr Ala Glu Ar^:: Asn 

1-:C 33 5 

Tyi' S^'z-.r Val Arg G-ly Tyr Pro Thr Leu Leu Leu 

3;*:- 40 j 

Lys Lys Val Ser Gl^ His Ser Gly Gl;>' Arg: Asp 

4 1 'J 41: 

!Iis Arg Phe Val Leu Ser Gl.n Ala Lys Asp Glu 

415 4 30 



:r:lJ • DNA 

Ai^tificial Sequence 



Syntheci:: ol i-^ Dnu ::leot ide probe 

^ ] ' 

:. : : > 

/I.-.' ArtLfi::ial Seqaence 



/n^neli:: o L i qonucle :> t i le prob': 



: iVgo.ii a tq::caaaqrc tatqtgq::ta aagtgga^tq 3a::ggc:::ca 4 



1 ■:■ L 6 

H:j:tio saoLens 



tt tc: qag gaac^acaq:: aatqaatgg^ tttg::atc3t 

\i ^ a -.zca-^ztt at ::ctcctgg ta:::. attt::t tttg-aaatt 

4*c*:ggatat tgataqccgt cztaccq-zzg aagtctqtgo 

■i'.ttza ?.za^ gao-caaaqg aqariga'iqqt qaaaaaggaq 

■u jraggg ^aag cacgg^aaag tgggacgrat: ggggccgaaa 

■ (rvgaacvggg tgatatggga gatcaggg^a atattggcaa 

a-.t ^gg-.aga aggg-ga-aa aggggaaaaa ggtttg-rtg 

a gaaaa-i ggc aaagcagg::a ^tgt^tgiga ttgtggaaga 

t.. tgntg-jaca a rtggatatt agtattgctc ggctcaagac 

V vt'.gtc.jaga atgtgatagc agggatiagg gaaactgaag 

ir\ a-.:at: gtg ^aggaa^gaga agaa::tacag ggaatcc ::ta 

'Ma'.tc>rggg tggaatgcta gccatgcc ::a aggatgaagc 

c-cazc'^ztq actatgt-gc caagagtggc ttotttcggg 

C'it:'7aa ... gac c::tgaaaggg agggacagca catgtcca^a 

cac*. gc.igaa cta::agcaac tggaatgagg gggaacccag 

gg'::-:atgagg actgtgtgga gatgctgagc tctggcagat 



tg-tt-gaag bO 
-agagt:tgg 10 
::aca::aca::a 1 
atc::aggaga 
ggaattaaag 15 
gactggg--c jO 
gaa-aoc-gg 
tac::ggaaat: -11 
atctatgaag ■; 
agaaatt^ta 
a ::c lactgiira 5.:- 
rgc :: a acaiiza ':0 
-gtt-a-tgg 
gacaacactc 7C 
cqacccczaz 7 5 
ggaatgacac 8 0 



agaqtgccat cLtaccdtgt actrtgtctg tgagttcatc aagaagaaaa 85 



agt.i-acttcc ctcat::::tac gtatttgcta ttttc^tgtg accgt-atta 90'" 

cagttattgt tatccatcct ttttttcctg attgtictac atttgatctg 95' 

agt'.:aacata gctagaaaat gctaaactga ggtat rrgagc ctccac r.a t c lO'.-Ci 

aaa.^aaaaaa aaaaaa 101«S 





• V7 








• 277 
















• Hi:«mo sapiens 








' ? ■' 








Asn Gly Phe AL 


a 3^i'.r Leu Leu 


Arg Ar:r Asn 


1 




5 


10 




'^5l.: Leu Phe L--: 


u L^;;u Gin Ho 


jin Ser Leu 



ksp 3ei Arg PrD Tn>. 

?ro Gly Pro Lys Gly 

Glu Gly Lys His Gly 

Ly^^ Gly Glu Leu Gly 

Thr Gl-/ Pro r..e G\\ 



Ijeu Gly lie Pro 



A.l.a GLu Va... :y3 A.: i; Tnr His Tnr lie 
•10 

A.?p Asp Gly Glu Lys Gly Asp Pro Gly 



Lys Val GLy Arg Mot Gly Pro Lys Gly lie 



Asp Met GLy Asp Gin 31y Asn He Gly Lys 
■r : "^0 

Lys Lys Gly Asji' Ly.? 31 y Glu Lys Gly L^'U 
It'ij Ir.t 

Glu Lys Gly Lys Ala Gly Thr Val Gys Asp 
1::- 12 1 



Gys Lily Arg 
Ala .\ri] Leu 
Gly :iu Arg 
Glu Ly:-- Asn 
Gly Met Leu 
Ala Asp Tyr 



Tyr Arg Lys 

Lys Tnr 3e:r 
14 0 

Glu Thr Glu 
LSE 

Tyr Arg Glu 

Ala M*jt Pi~c- 
Id.: 

Val Ala Lys 



Phe Val Gly 

Met Lys Ph.- 

Glu Lys Phe 

3«:-r Leu Thr 

Lys Asp Glu 

Ser Gly Phe 



Gin Leu Asp 



Va 1 Lys Asn 

Tyr Tyr He 
!»■ ; 

Hi::- Gys Arg 
1": 

A". <i Al<a Asn 
1:-1 

Phe Arg Val 



He Ser Lie 
10^1 

Val He A... a 
I:.0 

Val Gin Glu 

He Arg G.:.y 
1 ^; 

Thr Leu I e 

1 'Jb 

Phe He Gly 



JOG .105 210 

Val Asn Asp Leu lUu Arg :^iu -^ly Gin ?yr Met Ser Thr Asp Asn 

::i5 :::;o ::2z* 

:hr Pr-.-' Leu Gin Asn Tyr Ser Asn Trp A^-n Giu Gly Glu Pro oer 

::30 ;:35 ^.;o 

Asp Pr--i Tyr Gly His 31j Asp Cys Val I'Uu [let Leu Ser Ser Gly 

j.b5 

Ar-j Trp Asn Asp Tar 21 1 Cys His Leu Thr Met Tyr Phe Val -^ys 

J 60 ::io 

GLi-: Ph-".' lie Lys Lys Lys Lys 

ji j - :):ja 

.jl.:-' Artiii::ial oequence 



..■■yntheti:: T'Ii gDnu ::le Dti ie prDk^e 
:t-.g i=:tat gttgccaaga -gtg-:! 24 



^ ^ Li:iA 

.': ■» Artificial Sc^guen: 



'.I ,!'■.' 

::'yntheti3 dig :>nuc le-jt ide probe 



g ■■; t ga t ' ;ga cj qczz ca t.azc t c a <:i 2 4 

:i:a 

i'.'-'.- Artificial Sequen::e 

Synthetic c 1 igonu :lec'tide prc'be 



4 liMD 

gt'r.tc.ittg gcgtgaatga :cttgaaagg gagcjgacagt acatgttcac 5C 

..:I-v. ir:i 
:■ z:.74 

li;a 

Homo sapiens 
:4i"!ij:' lul 

'jqttctatcg attcgaattc ggccacactg gcccjqatcct ctagagatcc 50 



-ttt ::a!::: 
a g a giaa :: ag 
gga-c-ga-g 
ggcag-g--g 
c-ggagggga 
--t ggagcaa 
g-tccggt-c 
ccgccc-g-g 
cg-gcg^tgg 
gco::gccctg 
03 caoo — gc 
gatgggccag 
gtgcccgtac 
ggatcagt -a 
ggrgtc-a^c 
g-c-ggtt-c 
t ggcgctgaa 
-ag-acaggg 
tgtcaaccag 



a rccacgcgt 
gggaatgggc 
agctagaa ::g 
g-gagcgg:c 
tg — -t-:cg 
ag ::t:aca ::ot 
g-ggr g-gag 

gg-gc-t-g- 
-a-gg-t-g- 
gg— _gcacg- 
gcggcga:ag 
g gage -g gag 
-ggrg-cgc- 
ctgtgg-g-t: 
gggct ggc-a 
c-gggg--c- 
tgctggcgc- 
agagcca-gg 
tggaattagc 
-gc-aggata 
atcttcacct 
- -tgaagatc 
aggaagatgr 
-tgc-gggca 
at coa agttc 
-gacggtg-r 
cccccgagca 



ccgctgctct 
grgcgrcag- 
agcggcccta 
ggaao-aga- 
— got gcc- 
ct gg--g-ag 
ct gr g:rg 
g--ga---gg 
ggaa-tgg-- 
gg-gc-trag 
g--f:--t:a- 

atgcag-gg- 
agaggtggag 
get- -c- -cc 
agg?. -gg:et 
ctgct gca^t 
agagtttctg 
gg-t ccacct 
gatttg-tgg 
cctctctccc 
otggcac :ac 
-tgeaatgcc 
'jatczaczzz 
t-gtgggot g 
tcggctggt- 
ccagtacar t: 
aggcagaacg 



ccg zc cgtgt 
g-a-g:gcgc 
ggtcttcgga 
ggtgc-gata 
tgetg:cgtt 
ttg-gcrgg- 
:aaaaggg-t 
aaggt -3-ga 
-ag-ag-g-g 
-ta-tcagag 
gtg-g — agg 
agcg-tggag 
-ggaag-gg- 
gag--g-:g- 
g-tggcccag 
gcgcactg-c 
g--i:ccg-ag 
gagtcc-tgg 
gtggg-tgca 
ctgaagtgt z 
cccoagagc a 
igggcctcccc 
aggg-ttcta 
gc-ctc-ca- 
carggg-att 
agttctggga 
ggggag-tgt 
tggccataag 



ggagtggtgg mo 
tcoctggaag 
agggaggatc 2''i0 
gaggasgcgg ."oO 
g-ta--gctg ^.O:;. 
tt::cggcgga V.;- 
ctt-gag-t- vV. 
ggggggctg- 4:.0 
3-g3g-a-a- -vj 
g-ggag-g-g 
-tggga-tgg nO: 
aagg-gag^g 
gcggagttt g 7 
-r-t-tgt-a 
agttt-gtg i 
tttgtg-cca e.:. 
-tg-ggcgcg 9-: 
ag-cgga-ct 9-. 
gg::c::aggaa I'l-OO 
cgctgaagtg 10.:.:j 
taa^agaca:: 1 'i 0 
aaggct gcto II::. 
toagctgtgt liVO 
t eta ecacat 1. 
gggg:ca:ag i:-! 
agattgc::ag Ij.: 
gccgatacct I'll 
gtccggctgg 14 5C 



^agt-gggcag cggg^tgcgc ::::agatacct gggagcgttt 
^tcjjj::2cz t :ic a g g t get ggsgacatat gga::tga::3g 



tgtigcggcgc 15-: 

a g g g 3 a ^gt 1 : 

ggccacoacc aactaracag gacagcgggg cg-tgtgggg cgcg-ti-er 

tga-gtcacc 



5g::t:icacaa g::at:a::c 



tgamgcca 



acagga;;ag- caattcggga ^c^ccagggg -actg-atgg 

^j^z-^a:;zzd. g _7gct: g -tgg rgg:-:rgg- aagccsg-ag 

ig^g— tggcggg--a gag-tgg-2- aggggaagtt 

gt-tc::gg- -rgggga-g- a-tgggga-r 

gat; ga ::caa g gt t c *:cc re g tc ::a:: ga t z jt a :t g ga 

ggrggaaggg ggagaatg-g gccacaa-cg aggtggcaga 

gc:-tagat- t:.crtcagga ggtgaaogcc tatggagtiea 

gcatgaaggc agggctggaa tggcagcc-t ag--— gcgt 

Titi': ggTiCOt tatgcagcto ta::a3:eacg tgtotgagaa 

':a':?---ggc -rcgatt-oc -a g g-- — a g gagt :t c tg g 

ja : .:t:t ::a aa ::.ag :;a gaaa g tt::ggatgg:: aaatgaggg:: 

g3a:--:.gtc tga---ac-g taogct-tgg a^-aggetg': 

zt]::zzz-2a eaa-tgcecg gtacagrg:- ctc-tggcag 

aat.-:tgagaa cttccaoac:: tgaggcacot gagagaggaa 

tgg-ggg:>-gt tgcaggtgta ctgggcigtc aggjarct-r 



2 z^'zanczc : 



aao -.gc-gg-ic ac^^.aztzzq^i aataaa*:gi:g gctggagctg 

•.:t'.r:ga rota aaaaaaaaaa aaaaaaaaaa aaaaaaaaag 

actetag.-a gt cgacctgcag ragggataac agggtaat aa 

ea^i'^gc'::.':: aa c*:zqtzzatz gcag 4 

/:I0:- I:.> 

m:.:- Vi-O 

M2 ■ ?F.T 

.:i.3:- Hijino sayr^en.s 

:';00;> li:2 

Met Giy Val Cys Gin Arg Thr Arg Ala Pro Trp 

1 5 10 

Gin Leu Glu Arg Ala Ala Leu Gly Phe Arg Lys 
20 25 



16^ 
17 0 

tcrcrat-rr 17^ 
gctaaaggat 

rgrtggt:— g Iv: 

ga ra r rt t ra 1 

ggtctt-gag l'^^^. 

ctgtgcoagg 200 

ooccc— acg 2>«,: 

cttgccarcr 2 i 

r:acracaga 2 75 

zz :ga r : r r a 22 C' 

aggtgr:tar j2.: 

gaaarrtrcg 22-L 

rtctgtgggg 235 

Zczazazcaq ^4 0 

atccag:tgt 2 4!: 

ggcggcrgcg J5C 

gottggocgo 255 



Ly.s Gl'i Lys Se 
1 

Gly Gly Ser Gl 
3 



Met Ph-E: Ala 3er Gly Trp Asn Gin Thr Vai Pro He Glu Glu Ala 

-in -15 

Gly Ser Met Al.a A. .j Leu Leu Leu Leu Pr'j Le.- Lea Leu Leu L*-u 

!:■ .5 5 ' ■' 

Pro Leu Leu L,eu Leu Lys Leu His Leu Trp Pr-j Gin Leu Arq 'Yrp 

" T ■.■ 7 : 

Leu Pr.j Ala Asp l^ou Ala ?he Ala Val Ar-; Ala Le j Cys Cys Ly5 

•"■ 

Arg Al3. Leu Arg ALo Arg Ala Leu Al.a Ala Ala Ala Ala Asp i'r:- 

■r*5 ]■':'. l-i: 

Glu Gly PrC' Gil.u 'ily Gly "ys Ser Leu AL:: Tr^t Arj Leu Ala I'J^.u 

1. 1 ' ^ : . ■: 

Leu Ali GIr. G^l.n Ar'.; Ala Ala His Tnr P:.v Le. lie His Gly ^er' 

i:- ly; 

Arg Ar-j Pn^i-. S-br 7yr Ser ^iu Ali Gl.u Ar 31.. Ser Asn Ar ? Aii 

K': :5::- 

Ala Ar? ALhi ?ne Leu Arg Ala Le j Gly ":rp Asp Trp Giy ?r:. ;-.::--p 

31 y Gly Asp Ser ')i.y Glu 31 y Ser Al.a 11 y Glu Gly Glu Ar ; Ala 

17m r-':. UMj 

Ala Pro Gly Ala Gl.y Asp Ala Ala Al.a :;iy Se.r Gly Ala Gl ^ Pr.e 

1. ■:■ i --^ 

Ala i31y Gly Asp ''ay Ala Ala Ar'^ Gly • 11 y Gly Al i Ala Ala. I r-:- 

Leu Ser ?ro Gly Ala Thr Vai Ala Leu Leu Leu Pro Ala Gly Pro 

Glu Phe Leu Trp L-^u Trp Phe Giy Leu /\la Ly3 Ala Giy Leu Arg 

1 " ' ' ■ ' 

Thr Ala Phe Val Pn: Thr Ala Leu Arg Arg i31y Pro Leu Leu H.k: 

Gys Leu Arg Ser Gy^ Gly Ala Arg Ala Leu Val Leu Ala Pr-:) Glu 

Phe Leu Glu Ser L^^u Glu Pro Asp Leu Prr- Ala Leu Arg Ala Me*: 

Gly Leu His Leu Trp Ala Ala Gly Pro Gly Thr His Pro Ala G.y 



He Ser Asf- Leu L^-u Ala Glu Val Ser Ala Glu Val Asp Gly Pre- 
■iOj 310 ' 315 



Val Pr:) Gly Tyr L-ju 3er oer Ptd 31n .-er He Thr Asp Thr 2ys 

Leu Tyr He- P.:\e Thi- Ser Gl.y Thf Thr ■:U.y Leu Pro Ly- Ala Ala 

j! !:> : -1 ' :••]:. 

Arg He Ser His l.oa Lys He Lei. Gin Cy3 Gin Gly Phe: Tyr ■;:n 

^-V': 

Leu Cys ^Ly Val. H.s Gin Gi..^ Asp Val I ..e T;i'r Leu Ala. Leu Vro 

Leu Tyr Hi:-; Met Sei Gly Gei' Leu Leu -."ly He Val jly Cys !ler_ 



Gly He GLy Al.i Tnr VaJ Val Leu Lys :-"ei- Lys ?he 3er Ala My 

c. . ."i 1 .' 

"t ■. -I . . 

3.1.n Phe Tr}.-. ^lu As|:- Cys Gl.r. GLr. Hi.s : Val Thr Val ?he L". i 



Tyr He Gly Glu 



's Ar? Tyr Leu 1 Asn ^1:. ?r::' ?r3 



Lys Ala Glu Ar? .'Jly His Lys Val Ar; L-y. Ala Val Gly 3^:^r 



Leu Arg Pr(j Asp Thr Trri' 



jeu Gin Va.. 



Ar^:: Phe '/al Ar ? Arg Phe 



Glu 31 y Asn Va L 



1 '.;iu Thr Tyr i31y Leu 

Thr He Asr Tyr Thr Gly Gin Ar.j 31y 
Trp Leu Tyr Lys 

Val Thr Thr Gly Glu Pre He Arg Asp Pr.: Gin Gly His Cys Met 

Ala Thr Ser Pre C-.: y Glu ?r<: (^..y Leu Leu Val Ala Pro Va L .>-r 



Val Gly Arg A.: a S'.m 



Phe Pr.j Phe oer Leu He Arq T\'r 



Gin Gin Ser Pr-: i 'he Leu Gly Tyr Ala G.: y Gly Pro Glu Leu Ala 
S-;: i::0 \>bz 

Gin (31y Lys Leu Leu Lys Asp Va] Phe Arg Pro Gly Asp Val Phe 



Phe Asn Thr i31y Asp Leu Leu Va] Cys Asp Asp Gin Gly Phe L..:u 
Arg Phe His Asp /\rg Thr Gly Asp Thr Phe Arg Trp Lys Gly G...U 



L M fi 



b 'J (J 



Asn Val Ala Thr Thi' Glu Vdl Ala 

Phe L'-u Gin Glu Val Asn Val Tyr 

31u 3:.y Arg Ala Gly Met Ala A:.a 
6 3 S 

Ala L-ijii Asp Lea Mot Gin L-Iju Tyr 
6 5 0 

?rj ?!•■:> Tyr Ala Ara Pro Ar-g Pne 
6 6 

Ala Thr Thr Glu Thr Phe Lys Gin 
6': 0 

:";1j Gly Phe Asp Pr-:- 3er Thir Leu 
6?: 

Asp Gin Ala Val Gly Ala Tyr Leu 

7: J 

oer Ai-:i Leu Leu Ala 31y A^n Leu 
7^5 

:. :■ > 1-3 

'JUA 

' Artifi::ial Sequen::e 

'■^J.: • :-ynthetic oligDnu3le=:'r i ie probe 

: • h/3 

■■ja'ijagrvr.atg gggctccacc ::g 12 

• v.: 4 

i •• 18 
■ji: • i::::a 

• Artificial Seijuence 
^.^ynthetic oligonucler tide profc^e 

a<?a.';iafr. gtg gccacaao 18 

n-UA 

13.- Ai'tificial Sequence 
:223:' Synthetic oligonucleotide probe 



Glu Val Phe Glu Ala Leu Asp 



^ly Val. Thr Val Pro Gly His 
K'2rj 6 30 



Leu VaJ Leu Arg Pro Pro His 

e^o 6-; 5 

Tnr Hie Val 3er Glu Asn L»:;u 

Leu Ar<:i Leu Gin Glu Ser Leu 
*: 7 0 6 7 5- 

Gin Ly:f Val Arg Met Ala Asn 

Ser Asp Pro Leu Tyr Val Leu 
7Ci: 7 0.^ 

Prc> Leu Thr Thr Ala Arg Tyr 
71=^ 720 



Arc: He 
73 0 



:tq -jca agtga::tc::a tagacg 26 



. 11 • 1- 

; 1 



j:]a 

ArtificiaL Sequence 



Jj.':-> cvntheti-:: :> L i-gonuc Leot ide probe 

l:):: > 1 'ib 

.:a t 3 g::g^a3a:: 18 

; .. :■ ■ 1 1 

1 : • Art if i rial 3eqaen::e 



22.*- ^-yntnetic :>! i jonu :: le I't ide p)r:'l:'e 

•l-j-) ' 1 7 

.": "rto ; ::a g ^at a :: ::t r 2rc:::33ag ag::ataacag acacg 45 



;: 1 ' 
1 1 

;:1 . 

1 1. :-: 



2 '.• 7 9 

:j:ja 

H--'mo saoLens 



:: ::i:.gt ^r.ta a jcigag^t::t r.t a gat crgtataccc -caaca::ata 5 J 

■: i:*: ::ca-:gr. a 3aca cacc ::a agaa :;ct: 3 -^a-^ztzdi-zaz ::aa3aga3ac ] !'0 

a-g-g:gcat a-Bi-a^rzgz t:--gct-gt — at-t3-ct ^c^gggjgag 1 : !' 

gg-?.:gcg zzzzzazzzx, rj^-g-aca- t:--gg-gag- rgag-c-g-a : : 

g-gct:..:ag5 a-t-:g:gg: roggaa-tcg gattgcagcu :tgaac---- : : 

at'irgtg-Tttt tttaaacai^t t ::*:t 1 1 ::c:: r :;t::ttccrcg ttttgactg^ 

a-cg-rvcca tcrggggg.-t agaggagcaa gg-a^cagcc tt-ccag-::a 'y ' 

g :'::cr ig-itg gcrtgccatc gtccacotgg -t::.ataaaag ttcgctgagc 

g::agt:.:aga gggcrgcg-t gctcgtcccc t^gg-tggca gaagggggrg 

a:qcrg.;gca gcgg^gagga g.::gcg--gcc g-?.t-tggcg gg-c^tcggc f; 

ttqagg.igca agg'igaagag cgcac zqqGc gtggggitta ccgagct gga !: 

tttg::at. gtt gcaccatgcc trcttggatc ggggctgtga ttcritcccct ^: 

cttggggctg ::tgctctccc tccccgccgg ggcggatgtg aaggctcgga 65i 



gacat 3:::: ::t 

gcaaact 2 ga 

■z ::tggagaat 
gcatgctgra 
cigaaaaggt 
tga-t-t- gg 
agtat::a::t:t 
cagc-caag- 

gagaagt- 

tgcgaggcco 
caaarcagg :: 
-trgg- gg 
ggaccc gat a 
a-agrat g-a 
cctg-t-cag 
acgr-t-agg 
caagcr tgga 
aaaaaggtct 
gacagcgggc 
ccagatact r 
aa" cccgag g 
gca gattatg 
atggcaa*:ga 



ggtccgccag 
a 3ca ggagat: 
tg-tgcac-a 
at ttga aaac 
tgtc-agg-a 
g::agaaaagt 
ca tgcag aa t 
actaca ctgg 
gctcgg-t---- 
-agt gaagac 
-attt ggaga 
attg— gc-a 
aaa^-gagtt 
t gaa gatgct 
t gca acaa ::t 
tgacctogac 
ca gagcgac t 
gatgt-aaga 
ggtgtztgca 
--ctcagat- 
c^ctacaat:: c 
ccggctggtc 
ggtcagcatt 
acgtccaacg 
gcctgagatc 
tggatgtgga 
gctctccgtg 
tgtcaatttc 



gcgtacggtg 
-g-aggggaa 
-agaaatgga 
-ttgtggaag 
t a a gaaatt t 
c^'zzaa atga 
tea gaagtct 
gggtaatgtg 
tggaa:ggat 
tac-tggaat 
cgt gc--::gg 
gga-cctt gt 
t-3aaggt-a 
gta-tgc— a 
act gt etc a a 
acagagt gga 
ggaggggc^a 
tttctgaagc 
aaggt-ttte 
tgc-cg-tca 
-t gaggaaag 
a za ga ::ataa 
ac 2cta ::act 
agg aggaat g 
atgaatgatg 
catcactcgg 
tg atgaccaa 
caggacacaa 



ccaagggatt 
::a ^ttaagaa 
agaeaagtta 
aga::aag::3a 
ga^gaatttt 
t atgtttgta 
tccaggacct 
aatctggagg 
gttt-ag-tg 
gtgtgag-aa 
aaact gaaga 
3-agggg:t g 
g---aac-2- 
tactgt-ggg 
cgtcatgaag 
at -t gtttat 
1 1 3aa 3 attc 



catt atgaac 
agggatgtgg 
g 3tc ::t gaaa 
a ::caacaact 
aagagaaatt 
atctgcaagg 
ctggaa-ggg 
ggctca c za.i 
c ctga cactt 
caaactaaaa 
gtgatgaatc 



::agc::tgg2g 70"i 
t::tgt33tca 7S..i 
a g :: ra aca aa 8 "■• 1 
ttttgtg-g- 8^.:' 
t-cgagagct 9:0 
::ggac^tatg 9i:'"' 
cttra^agag I'V'O 
aaatg^tcaa IvivO 
ataaa-::::t :: 11'. / 
ata ::a ::t gac I'l " 
tt-aggtta- i: " : 
a-t gt ggg-s l.W 
agggtgtat^ 13'";' 
gg-tt---ac 13:-':' 
gg-tgcttgg l^::-:; 
agatgcaatg 1-1' 0 
a gt c ggtcat 1 j j-j 
atg ::aa gaa a 1 .;■ 
t 2ag::::3aaa 1 6'! [ 
att tta at a 3 1 6.: I 
get g -agg -a l~tv 
gaag::tctct I'-'r !■ 
acgagagcgt I:-: 00 
^acagcaaag l:f.'jO 
ccagatcaac 1 ?^i''0 
tcatcagaca l,-^!:0 
aacgcctaca 2(.i(. 1" 
cagt ggctca 



gg nagtqi^ca gtggqtgrat ggatga^gtg tgt ^ ::a } g agtttgagtt ':l-'<': 

r gtca Eica gaggcc^ccg cagtggat::c cga::cggaga gaggtggact .":1j'J 

:tt.ctg::agc ircagcgtggc cactccctgc tct zcz^'-^z. 2 tct ::ac 3tgc .':2;.t:i 

att.gtcctg g cactgii^gag accgrg::aga taatc::tggg tctntggtca 'j-i 

jar.gaaictg ca t tt t ag 2 1 arrtgaatgg c ::a a ::cca t::ttt*:ctta .":Iv;i-:> 

J3 :::: :.g ga c aatg ga ::-::a ::grcacaaaa a ;t ta ::cg': t tic ta*: gaga 

.i g:igag r.a gt a at gca.-i t ■:; t gc::tcc:tt':: ttgtttt :: aaaga g:.a :: :: / ^O'J 

gg-gtgcraga ctgaa-tgct tc-tctttcc ttcagrtatr tgtggggac- ;.4:.':i 

itgtttatt::: tagagagaat tcttactcaa ait i*. teg 1 a 3::aggagati 

tti^ttacctt catttg.-:tti tatgctgcag aagtiaagga aict ::a z^gti U j'i ' 

;r-gagggtit tttitttctc attiaaaat 2579 

:.:!::>:• l';:9 
5:5 

PRT 

:jlv- Hi-m:) sapiens 

;•; O':' • i::9 

!-lei ?r-: 3er Trp Lie ^ly Ala Val He L-yi Pro Leu Leu ^iy L--.-u 

1 '5 :o 

Leu Leu 3er Leu Pro Ala -Sly Ala Asp V.-.-.l Ly.? Ala Arg Ser Cys 
irly Glu Val Arg -^In Ala Tyr Gly Ala Ly? Gly Phe 3er Leu Al.a 



Asp lie Pro Tyr GLn 31u Lie Ala Gly 3.u His Leu Arg I.Le Cy.-; 

50 -.5 60 

Pre Glr Glu Tyr Thr :ys Cys Thr Thr .3 : u Met Glu A;^?p Lys L^ju 



s.)er Glr. Gin Ser Lys Leu Glu Phe GIm A.-t. Leu Val Glu G...U T:.r 

f: - J ■■■ ^ ) 

3ei His Phe Val Arg Thr Thr Phe '/al 3*:-::- Arg His Lys Lys Phe 

95 1: C li")5 

Asp Glu Pne Phe Arg '^lu Leu Leu Gli: Az-n Ala Glu Lys 2>o,r Le-.i 

1:0 ILO 

Asn Asp Met Phe Val Arg Thr Tyr Gly Me*:. Leu Tyr Met Gin Asm 

1L5 L30 ' 135 

L;er Glu Val Phe Gin Asp Leu Phe Thr Gl\: Leu Lys Arg Tyr Tyr 

14 0 14 5 150 



Thr 31 y Gly 
Aia Ar? Le j 
His ?he 3er 
31ri Leu Lys 
VaJ, Tnr Ar-r 
Thr Val 3...y 
Thr Pro G...y 
Tyr Cyo Ar :i 
Leu Asn V<il 
Thr :Uu Trp 
Arg Leu Glu 
Asp' Vai Ly.f 
Met "jln Veil 
PrC' Ala ?yr- 
Asn Thr Ar<_3 
Ala Ala G.'.'/ 
Lys liOU L\'3 
lie Cys Lys 
Glu Cys Trp 



Asn Val Asn 

5 

Leu '^^.u Arg 

: 0 

Glu Asp Tyr 



Pro Fne Gly 
J 0 

Ala P:.e I l.e 



Aro: -"i :. u V i 1. 



i::y5 Tie Ar? 

■ 1 c 

Gly L'.'U Pro 



Me: Ly5 Gl.y 



As- l.^-^ Pne 
Gly Fro Pne 



He .-M-r G:.u 
; . ' 0 

Ser Ala L\'s 



Ala L».'. Arg 
0 

Phe Arg Pro 



Thr cLtr L«:^u 



Lfi'U :'<'r Lys 
Asp (.v'.u Ser 

1 1 

Asn Gly His 
425 



L'iJU Glu Glu 
Met Phe Gin 
Leu Glu Cys 
A^p Val Pri) 
Ala Ala Ar j 
Al.a Asn Arj 
Al.a Leu Met 
Trir Val Arg 
Cys Leu Ala 
He Asp /\1 i 
Asn He iJlu 
A.la He Met 
Veil Phe Glr. 
Ser Ala Ar^ 
Tyr Asn Pm 
A:-p Arg Leu 
Lys Val 'Hp 
Val Thr Ala 
Ser Lys Ala 



Met Leu Asn 

Lvu He Asn 

'/al Ser Lys 

Ar.T Lys Leu 

Tr.r Phe Val 

Vn Ser Lys 

Ly^ Met Leu 

i'r -Zys Asn 

J in Ala 

Mev Leu Leu 

Ser Val Met 

A.^^^ Met Gin 

''^ly Cys Gly 

Ser Ala Pro 

<.;iu Glu Arg 
" I'l 

Va.; Th.r Asp 
• 

S»/r A.1 a Leu 
4 I 1 

G.:y Thr Ser 

A:q Tyr Leu 
4 j.U 



Asp Ph-E! Trp 

ln5 

Pro Gin Ty2- 
18 

Tyr Thr A.sp' 
1 

Lys He 31 n 
21'' 

Gin Gly L'-.t 

Val Ser Pr;.. 

^ 4 i- 

Tyr Cys Pr-: 



Asn Tyr 



Asp Leu A-p 



Val A- a 



Asp Pro 



Glu Asn Ser 
Gin Pre !,',•- 



Glu Asn ■'•'h^j 
C' 

Pre- Thr Thr 
3" : 

He- Lys Glu 

Pro Tyr Thr 
41 ~ 

Asn Glu Glu 
ll'-O 

Pro Glu Me 
4 3: 



Met Asn Asp Gly Leu Thr Asn Gin lie Asn Asn Pro Glu Val Asp 
4 40 44 5 4 5C 



■;al Asp lie Thr Aro Pro Asp Thr Phe I.le Arg Gin Gin lie Mez 

■I'ii 4nO 4 6: 

Ala Le-.i Arg Val Met. Thr Asn Lys Leu Lys Asn Ala Tyr Asn Gly 

4 70 475 480 

Asn Asf' Val Asn Phe Gin Asp Thr Ser Asp Glu Ser Ser Gly oer 

4-5 -I'^j 4^5 

'.'^ly Ser Gly 3er Gly Cys Met Asp Asp Val Cys Pro Thr i^lu Phe 

:00 505 510 

Fry.- Val Tnr Thr- Glu Ala Pro Ala Val. Asp Pro Asp Arg Arg 

'.jIu Val Asp Ser S-ev Ala Ala Gin Arg (-My His Ser Leu Leu oer 



Trp Ser Leu Thr Cy^ lie Val Leu Ala Leu Gin Arg Leu Gys Arg 

^45 550 555 



".11 

no 
:i V 



1 ] 0 

:>L'A 

A.:- 1 i f i c i a 1 S e q u e n c e 



Synthetic c» Ligonu-::le-:>t ide prjk-e 

1 : 0 

gt'jaca gcgggr.a::gt 2 21 

1 1 1. 

j: :a 

Artificial Seauen::e 



Syntheti:: C'ligc'nu ::le z-t iiie prc-be 
1 1 1 

ca-jt ct ctgcagtgcc 2a*jj 2 4 
1 1 2 
lI'LA 

Artificial Seq-^enre 



.'.-l-:- S;^Titheti:: c- lig'jnu :;le: tide prcbe 
:4:'-.';' 112 

gaatgctgga acgggcacag ::aaagccaga tacttgcctg 4 0 



4 J- 

;; 1 '■: 
1 : 



21 J • 113 
.?11 • 4 64 9 

211 ■ DNA 

2 1 :> ■ Ho:tmi s apiens 
■K1.J.- 113 

-go g ggcgga-g-g tggg^aaaag aactcggagt gccaaag^ta 
aa: -:ag-^.a5 ^-gagaaaac g^a-g-agtr tg-ag-g--t g--g-cgggtg 
■-g--.:aact:. a- g-aaaga--a ag--ggg-t-- g-g-ggac-g gc3-gcgggg- 
t:ag;gac-cg •g-r-tgg--t 3a-g g - - 3 tagrag-ggg gaaaaggaat 
rg-:-.. g-c-gg agrrt^tg^-g g a-ggrg g a gg gaga^cagga aa-gg-r*:ct 
----- a-:.t- gc-gzctggt gagtgtcggg gagattgg-a aa^gc-tagg 
aaagga-tog -g ga a a at: a-g - ::-igg-gaaag cggagaaggt -gat-aggagg 
--g;t2-act a-gg:ag?:tt at-tgt-:.ga tcagag— ag a-g-ga-.g-g 
- :---i:-^::g- agtc:-i*:oc a-ggtgtgggg s — g::agga- aga--gg-3ga 
---:g--g-- -t:3-gta--a -g^a-ti-ccag gagag--ag- 3-3g-t3--c 
aa^jtcgag-g g-g-n-tgg- -acgaaaagr --3tgt--a- tgtgatt-*:- 
aar*----:.-g- *:rgg*:tt-C': :.ct::-agaga a-"tt. tgggc ggagatarta 
a-rvttt:.-t trt-ttf:-': -cr-ggtgga ag--g--:-:.a gggagggggg 
agg-iggagga gaaagtgaaa :gtg-::ggag aagag-gag- :-t--::rgt- 
t .: - g-gag- -cca---att aag^-arcac t::-cggaaga ':caaagttgt 
3gg:;i3a-ggr ga-agctgag aggagaggag gait,t-irgc ^agg-ggaga 
gi-Vt-accg i-tgttgggt g-atgtgtg- g — :g-agog g-g-gggg:g 
:: gt'j gt- - ogcgtggagt -r.tcac-cggg a :-tgagrga a::gg :t-c :a 
gggg^tgtg- ggggcar— g --t:cg-ctt — r-3-ag<:c -g-gr-tg: 
-::tggaaaga -gctagcaar ggggg^gctg g-aggattct ggac^^rctg 
-ct:--rcact -atggtra-c :g^--ctgcgg ag gcct *: a gaagaggagg 
aagaagggg- otcactag -t: ?.aa gctggag agaaaccaga gcc::agraca 
a-ttccacct 'Zz^z-^^qccC'Za cct:atttt:c at-ctag'^gg atgatcaggg 
atttagagat gtgggttacc acggatctga gactaaaaca cctactct::g 
acaagctcgc *:gc-gaagga gttaaactgg agaactacta tgt-cagcct 



1 :• j : 

I : r.-j 

I I > 

11 

1 2 >: iJ 
1115 0 



3tttg-a-a- 
zaczj ga ::t t 
3tct-gga ^aa 
a-g-a-atgg 
■gccoa-caga 
gggar^t act a 

a a:: a aa 
--a-t 5-aa5 
3a r a a aca g g 
c::aa::aa::gt 
a'ltat -attt 
taa^tgg— t 
ggg-tg-agg 
tgtaaggaac 
gg-tgaagga 
gggaga^-au 
a acaitgac 3 
tat ggga- 
gaaar-g--- 
::tt:t -agcaa 
t-aa-tggca 
gagggtgga- 
ggaggct-tc 
aaagac :: zca 
grata a a gag 
aaaagcaaaa 
tcaggtaaac 



::at ":caggag 
caacattcta 
t gccaccct a 
zc ggaaa atg 
agaggatttg 
ta zazdicza z 
a aaa :: ga zaa 
atgtaca ::t z 
g-::tarartr 
ot:ctgg-ag 
a ga agat atg 
ga-:artgg-t 
a ::tcr tcaga 
ct-agaggta 
-rtgtg-at 
tt gt gcacat 
ragatt gatg 
aagtgagggt 
cctata ::acc 
ggaaca-ngc 
a ::agg aaatc 
cctgggaccg 
aaagtgtatg 
'ZZ azctaa^za 
a ::agt ti::aac 
ga agtaa ccc 
ga a a ccaaga 
gaaaagcaaa 
caqcaaattt 



t cagtttatt 
tcataagac 
c ::tca ga aac 
g^a-ttgggt 
ataircttttt 
aaatgtga za 
t g^rg-cc gg 
aga g agtaca 
rracata^tg 
gtai 1 1: ::gaa 
erg -cat gc- 
ZZ aaagacr r 
taat ggcgg- 
gca a a g gaac 
ag3::ca::tr:: 
cacrgactgg 
a g ga ^at t za 
3ttcgct rac 
aaggca aaa a 
a ate z agr za 
-tggctacag 
aaccggtggc 
g ::tt trcaa 
ggtatccagg 
aaaactgcag 
taggct ca at 
aaaaga a g::c 
aaaaagaaga 
ggct cgataa 



actggaaagt 
taccc a a 3 r c 
tgaaggaggt 
1 1 1 a ac a ga a 
tggctcc:tt 
gt--tgggat 
gartatgaca 
gca a at 3tta 
:: :: t a t 3 a a g :: 
z^zt3i ::c gat 
1 1 -ctgctta 
a t g gt 1 1 :;t a 
cag--ta-gg 
atattgggaa 
tgaaaaa^aa 
tacccca^t^ 
a-tagatgg- 
--^gagtaga 
atggct-ctg 
g — atcagag 
cga-tgggt- 
a ::aatgaa zq 
atcacagc-g 
aatcgtgaag 
tgccggtcag 
ggaggggt-t 
aagcaaaaat 
agaaacag za 
tatcgctggc 



atcagataca 
aa ::tgtt ta e 
tggatattca 
aa gaat gcat 
tt gggaagtg 
gtgt gg-tat 
atgg^atata 
gcttcccata 
tgttcattca 
:::;attateaa 
g at gaag ea a 
taa::aarag:: 
-aggagggag 
ggagggat-- 
gggaaragt g 
tcatttca-t 
t atgatat ::t 
tatttt gcat 
gg-ag-aggc 
tg-ag^actg 
cc--ct-agt 
gat-a-cttg 
ac z ra tatga 
a a get 3Ctac 
gtat c ::ccci2 
gggga-catg 
caggctgaga 
gaaa gcagtc 
ctaagcgt ca 



1 3 :i 
1 Vz'j 
M Om 

1-; ^.j 

1^ 

l':z'^ 

1 

17v;: 

1 :. 

: : 

1 

!■/ :.-J 



ggcttgtttt catgct-gtgc ::a ::tccagag a::ttctgc2a c-ztqjzc^zc ?.lbO 
aca::tgaaaa ctgt^^tg^t ::agtg::caag gigctacrrt tgcaagrcac ::"'-yi 
acttagagag agtggagatg tttatttct^ t :: g ::t irct agaaaargtg 
gtgagtcrtg agttccactg ctgtg::t!:ca gccaactgac ::aaa::actg^ 
tttgaattat aggaggagaa caataa^cta cc^zzzqcsL^i gcatgctaat :'.">00 
ttgatggaag tta::agggta g::atgattaa aa::ra33ttt gataaattia^ .V.'jO 
agccaaagat gt gtca :: ::t ::aaagg3::tt gaagaatata 1 1 1 1 ::t:':g gt 
gaatttttgt atgriitgtca tatgaca-tt: gggtrtttta a::taattct:a ?.l"i:"> 
ttttatatat ataaata-at gtt!:::t:trt-:: ^tgtgaaaag 2tgt:ttt^::t 1- 1 ■y.■• 
:;acatgtgaa cag::^ t: goa :: 3t::a':tt::ac ::ar:g::gtgag ggaa-gg::aa 
ataagaatgt t:tgag::aca:: tgcc ::a-::a at gaargtaaor attrtctaaa :-0 
cazzttact^i gaagaacatt t::agtataaa aaacctaam tatintttaca j : L"; 
gaaaaa::ac*: ^tgttgrrtt tataaaaagt ::a*:g:aaacg a::ctttatct 
ttatttcctg •::ata:;3atra gaagaarttt at 1 1: ^at t: t: rt^aaattat j-'.'"' 
caagi^actigt aatactataa attaatgtaa ta::tgrgtga act::agacta /•I'in 
taaaaaaca" cattcagaaa actttataat :: g^: :: att gr t caatcaagat ;:"'"-0 
ttt:gaat:gta ataagatgaa ratatt^ctt a^aaatta^t tggaaat'iiia 
azjzzzqtqc agagtcgaga caacrttatt gtttctat ::a raaa::tattr 
atgtatctta attat taaaa tgatttactt tatggca^ta gaaaacttaz r-j'i':.'') 
::gtgg2tttt ::tgat::taa3 tt::tagctaa aattgtat::a ctggr::::taa ?■"'['. 
aaaataaaaa tcttta::*:aa taggcaattg aa ggaatggt rtg::-aacaa ?".:•. 
^cacagtaat ataatatgat: tttacagata gatgcttc::c ::ttggctatg 0'> 
acatggagaa agatttrcoc ataataataa ::taatattra tatraggttg r::-:-""' 
grgcaaaact agttg^ggtt: zzzcccazta aaagtaataa ccttacrctt j.-xV" 
atacaaagtg gacactgtgg ggagatacag agaaatggaa gatacggatc 
::tgcctggag taggtaacct tgcttggaaa ccccacatgc aaacgrcatg 4(--0/ 
aggagaatta aaggagra::t atcagtaatg aagttta::i::a tgggtcatca 4l!:'. 
atgagcatag attggtgtgg atcctgtaga ccctggtgtt ttctttgaag 410'! 



tgccct ctcc 

zz ::.:iaa-3g ac 
ata:_aatcca 
atc.-ataatic 
attttaat-t 
ataqtgta aa 
-::aaatga 
aaaaaaiia a a 
aaaaaaaa aa 

:;:il:> 5:5 
■:.:!.?> ?rT 

Met 
1 

■nr. 

Ala 

Pro 
Vai 
Leu 
He 
He 



taatg 3 -i gag 
gctag a.it t a 
gtggtatgac 
tgtgaeata a 
ttt atatcac 
tagtactga a 
taacat ':tt a 
gttgtatttc 
ctt aaaaata 
aaaaaaaaaa 
a aa aaaaaaa 



gc::ttgaag2 
tgatct ttga 
agcata ::c at 
tccatttata 
agctcacagt 
at cactaa at 
ttrotagaat 
ct aaagrt: tg 
aaggcacatt 
aaaaaaaaaa 
aa aaaa aa aa 



ttacagtata 
a gtt ataact 
*: aaacacatt 
zca caactca 
t tctgaa aat 
- gggtaagat 
a tat ggctc?. 
tgttttgtc;j 
gttcatgtt: 
a aaa aaaaa a 
aaaa a aa aa a 



• H jin-j sapiens 
' 1:4 

Ala Pro Ar; Gly Zys Ala :;Ly His Prci Pr-j 

10 

Ala Cys Va 1. Cy? Pro Gly Lys Met Leu Ala 

/; i"i 2 ^■ 

Gly Phe Trp He Leu Cys Leu L»:;u Thr Tyr 

" :t. ^ ' 

Gly Gin Ala Leu Glu :;iu GIu G.l.u Gl/. ':^iy 

Ala Gly Glu Ly;- Leu Glu Pro 3er Thr Thr 

Hi;- Leu lie lie L<-u Ala A-.p Ajp Gir; 



Gly Tyr His Gly 3er Glu lie Lys TLr Pre 
o 1 0 0 

Ala Ala Glu G iy Val Lys Leu Glu A.: i\ Tyr 
1:0 11: 

Cy.f' Thr Pro Ser Arg 3er Gin Phe lie Thr 
1:: 130 

His Thr Gly Leu Gin His Ser He He Arg 
140 145 



ca::ttgaa3a 4150 
gtgat::tigaa 4.?00 
tacatoacag 4.::':'0 
aaggaotgtg 4 300 
gtataaaaga 4 3':-0 
gatttaaatg 4400 
attttatttt 44e-0 
acagtatctt 4:.:'0 
aaaaaaaaaa 4 5 0"! 
aaaaaaaaaa 4o""-/ 
aa aaaa aaa 4 64 ^ 



Pro Pro Ser ?i 
1: 

Met, Gly Ala Leu 
Gly Tyr Leu Ser 

t . 

Ala Leu Leu Ai a 
(■ 0 

Ser Thr Ser Gin 

Gly Phe Arg Asj: 

Thr Leu A=p Lys 
100 

Tyr Val '^In Pr.:- 
H J 

Gly Lys Tyr Gin 
135 

Pre Thr Gin Pro 
150 



Asn Zys Leu Pro Leu Asp Asn Ala Thr Leu Pro Gin Lys Leu 



155 



160 



Glu Val Gly Tyr Ser Thr His Met Val G.l y Lys Trp His Leu 



170 



17; 



?he Asn Arq Lys -JLu Cys Met Pro Tnr Ar ,t Arc i:^ly Phe Asp 
1 ^ b '.. '? 

?he Phe GLy Ser Leu Leu :;iy Ser Gly /is:.- Tyr Tyr Thr His 



.iys Cys Asp' Ser PrC' Gly Met Cys Gly 

:■]=' 

'.sp Asn Ala Al=i Trp Asp Tyr Asp Asn 
. '. "I - J 

':et Tyr Tnr Gin 



Va . -j.^n 'jjj.n lie ,^ 



II.: 



I . e Tyr Ser Thr 



Ala S*:'r His Asn 



Ihi Lys Pro He Phe Leu Tyr Thr AIu ':'yr G.n A...a Val Hi.s 
PrC' Leu GLn Ala Pro 31.;/ Ar-? Tyr Phe i.;:.u H..s Tyr Arg Ser 



He A-n lie Asn Arq Ar-,: Ara Tyr Ala A...a M-jt L-u Ser 



Asp Glu Ala lie Asn Asn Val. Thr Leu A.;. a Leu Lys Thr Tyr 



Tyr Asn Asn c'^^r lie He lie Tyr J«jr Ser Asp Asn Sly 



Glr. Pre Thr Al.; 



:u Arq oiy oer 



Gly Thr Tyr Trp 1 : u Gly Gly lie Arg A..a Val G.. y Phe Val 



Ser Pre Leu Leu Lys Asn Lys i^ly Thr ^'a 1 Cys Lys Glu Leu 



His He Thr Asp Trp Tyr Pre- Thr Le.- He Ser Lr;u Ala Gi.u 
Gin He Asp' Gl'.^ Asp He Gin Leu Asr> G.'./y Tyr A^^p He Ti'p' 



Thr He Ser Glu G.l.y Leu Ara Ser Pro A..-';: Val Asp He Leu 
■110 ' -IH. 

Asn He Asp Pro Tyr Thr Pro Arg Gin Lys Met Ala Pro '^ly 



jln Al i Met Gly S^E-r -Sly Thr Leu Gin Ser Ser Gin Pro Ser 31 u 
440 445 450 

:ys S-L'T Thr Gly Asn Cy£ Leu 3in Glu He Leu Ala Thr Ala Thr 
4 55 4 60 4 65 

Gly S-;-r Pro Leu Ser Leu Ser Ala Thi" Trp Asp Arg Thr Gly ^ly 
470 475 4E0 

Tnr Met Asn Gly Ser Pro Cys Gin Leu Ala Lys Val Tyr Gly Phe 
4> 5 4 9C 4 95 

Sei- Tnr Ser Gin Pro Thr His Met Arq Gly Trp Thr Tyr Leu Thr 
;00 " 505 510 

G;.y Gin Glu Ser 

5i5 

• 115 
J; 4 

• :i:iA 

: J: ;. 1- ■ r ^: i f i. c i a 1 S e que n ::e 



:2J.:'.- Syntheti:: ol i jonu ::leoti ie prDh-e 

::4. 1:5 
r. : :^.la':■_":(■:aa ctgtt^a::cr ^tqg 2 4 



116 
24 

::ja 

Artificial Sequen::e 



Synthetic olig onucie-jtide prDt^e 
1 1 6 

ctqagt gtacatctgt gtgg 2 4 
1 1 '/ 

ei;a 



Synthe::ic cJ igc-nucleC't ide pr<jbe 
ur.sure 

un}:nown base 



:4iiC:.- 117 

gocaccctac ctcagaaact gaaggaggtt ggntattcaa cgcatatggt 50 



::q3 53 



:: 10 ^ 11: 

211- 2 260 

■ DMA 

- ] j' • H DMici sapiens 



0 1 • uruure 

• 2009, 2026, 2033, 2055, 2074, 2078, 20^ 
: J. 3 ■ un «:r.own case 

:■; - J • 11: 

jg:tc.g-atg -gjtg-gajt-g g.agcqgagga -c-gag-gg- 

7 g.5i 7 gcgacg gc t tagccgc cacgg g g r g g -eg go gc - 

.4gg-.:tca:rga ggaggaagga gga-?cgtg- gagas:, gccc 

t.-g-gc- -ccgctgctg ctct-c-ggg tggcagg-gg 

:jcggc-::agtg caaggcatca eg ggt.igt t a gcategg-a- 

I gt.-.::. gioa :: tatggaa:ta aact. ggcctg :tgctacgg: 

■:;ca--4oaaggg agt::tgtgaa g ::::a a t g 3 g aa-ctggatg 

:rag!. g ::gt gg g a :: :: aaac aa atgcagatg:: tittczaggat 

.■.a::-.:cgcagt -aaga^gtga acgag-gtgg aa-gaaa--c 

iao-i ::agat: g rgngaataca 2a::ggaag3t a :; a agi g ::t:r 

•;: g ?, a ::atg :: r ?,ar gc :: a g a t g ::t.a ::gr gt gt gaa r." ::ta 

:gc::agca::a g^tgtgaaga ca::agaagaa 



:a - Tacaaa-: 
g gt gt a:. 2 ::t: ::ag g a 
agatat tg a:, gaatg-g- 
aag \tg:.gc g ^-zacazzz g 
•:cg..:actg at. at a t ::a gt: 
tgt-:ictatgg a t ag ::-::at a :: 
cca.-;gggt cc 1 1. za agtg*: a 
t tC'jgtgttc tg 3t ac 3C ::t 
cctggtacca t ^aaagacag 



-c-cg:ctgg cc-caaat gg 

zz :t ggtaaa gtoa- ::z grc 

gaag zzacza czg zaa^z^z 

ggacg.ataig actgtiai a ga 



gtgcagccac cat. 

aatg::aagca ggg 

gaaaat-ctg tga 

aatcaag.a.ag tzq 



gccaa — 
a t a t a a <a 
aggaagr 
zzzqzzc 



catgaaaaag aaggcaaaaa ttaaaaatgt taccccagaa 
ctcctacccc taaggtgaac ttgcagccct tcaactatga 



tgaggagaga 
cr-ccgaggg 
-rg-23t:gga 
ccccgggaac 
gt-agc-tgg 
z gga gaa ga a 
-aagtttggt: 
aca--gggaa 
-gg--atgc- 
ttg— tcag- 
gga^at gtg- 
ggg--a-ag- 
aagagaor gt 
:: zz ac aat z g 
-aca-rggtt 
t ataa atga a 
g::ttcaata:: t .' 
ggcaatgga- 
--tea gage a 
acaaa aac.ag 
•Z'zcac zaqqa 
agagatagtt 



5 0 

100 



10 00 
10.50 
1100 



tccagaggcg ggaa::tctca t3gaq:^taaa aaagggaatg 
aaagaggggc tt^aggatga gaaaagagaa 5agaaag::cc 
caiagaggag cgaagrctgc gaggagatgt gtttccccct 
aa J ^aggtga att::;ggcctg a::tctggtc3 aaaggaaag:: 
aaiictggaaz araaagattit aaatat::rcg gtcga::tgra 
tg:|gat2tgt gaotggaaa-:: aggatagaga agatgattnr 
■z*i-:yztqatzg agataatgct at t jgct: :: :: t at:atgg::agt 
goaggtcaca agaaajacat tggrcgattg aaa ::t tctoc 
gcaaccccaa agcaa::tt::t qzzzjczzzt tga^ta::::gg 
a::aaagt3gg gaaactt^ga gtgtttjtga aaaa::agtaa 
giratg^gaga aga::::acgag tgaggaigaa aagtggaaga 
z jzz-jzaz caaggaa^tg atg ::t:a-::ca a jz^lZcblZZ 
aa:;jtgg::aa g gg ::a aa aci:: gg::gaaat::g ::agtggatgg 
?t:.-cagg-t tatgtccaga tag-^tttta r-rgtggatg 
a 1 1 a tatttga::':^ tgtatgt::ag *: tccc*: g gt t 
tg::at:atag gac::t2tggc attttagaat tactag^tga 
t g-..ac :aa2a gaaat att at t gtaa gatgc 3t^tctt gta 
oaa^:att. eg :: "ittaaatatc atat-a^tgt atctt'^t ::ag 
at :.:tt t'l: 3ric attatattat aaaatntgga aangtcagtt 
:::t.ongtata t:tgatttgt atangtangt tgatgng^tt 
■:a': tt: ::t aga aaatagaaaa aaaagc acag agaaatgttt 
ot'i'.ttat gat aottcrtgga aactatgaca tcaaagatag 
a3<r:ggctta gct^gggtctt tcarag':caa acttgtatat 
gtaataataa 2260 

2ii;> 119 

JI1> 3.3 3 
212.' PRT 

2l-y.' HC'ino sapiens 

;-;oi;> 119 

Met Pre. Leu Pro Trp Ser Leu Ala Leu Pro Leu 
1 5 10 



aa ga gaaat g 115 9 

tgaagaatga l.^OO 

aaggtgaatg IJ^O 

gctaa::ttc3 1 ^00 

gcttcaatca 1 .-.f-;' 

gactggaat:: IJOO 

tctgg.— ttg l-l^-:) 

t acrt gac::t l'.-0':' 

-tgg--ggag l:-:'9 

-aatg^cctg l^i-v; 

taggg.aaaat l*..':'!" 

tttgaag^ag 1 

cgt-ttgctt r^: ■ 

a-tgaat gtt 1 •- j ;■ 

-:ttttgatat 1 •- : : 

aaaattgraa 1'^'.''. 

-aaga-atg- 1 .v:- ; 

t tar^tciga 2'")': : 

tatctcccct .■:'.).:' ; 

ct ctctacaa 2':.0'. 
aai::t(5tttga 

actt^:tgcct 220k. 

ttaattcttt 22': C 



Leu Leu Ser Trp 
15 



Val Ala 31 y 
Leu Leii Al^ 
Lys Leu Al^i 
:y3 -31 J Ala 
Gly Pro As:-. 
Cys 3er Glr. 
Gin His Arj 
Leu 3er Gly 
Ar'Ji Tnr Cy;^ 
Glu Glu Gly 
Ala Pro Asr. 
.lly Lys Val 
L^iy Ser Tyr 
lie Ser Gly 
Asp Ser Hi^ 
Gly Ser ?he 
Leu Arg Cys 
Arg Ala Pre 
His Lys Asn 



Gly Ph-j Gly 
'I 'i 

3er Al a Arg 
• ""i 

Cys Cys Tyr 

- J 

Thr :ys Glu 

Lys Cy? Arg 

Asp '/a I Asn 
-■^ : 

:y5 Val Asn 
1 1 

H.:.s Met Leu 

- • c 

Ala i-l^: Ele 
Pre- G:.n Cys 
31y Ar-:: Asp 

1 ■ ; ■' 

1. ' 

lie Cys Prj 
l:r : 

Tyr Cys Lys 
Arg Tyr Asp 
Thr '"Vys Ser 

C ■ L 

Lys Cys Lys 

Ser /Ma lie 

Gly Thr ILe 

Ser I-lr;r Lys 
230 



Asn Ala Ala 
Gi.n Pro 31y 
Gly Trp Ar? 
Pro Gly :ys 
Cys Phe Pr-:- 
Glu Cys Gly 
Tnr His Gly 
Met Pro Ast' 
Asn Cys i^ln 
Leu Cys Pr-: 
Cys Leu Asr. 
Tyr Asn Arg 
Cys His He 
Cys r-e Asr 
H:s His Ala 
Cys Lys Gin 
Pro Glu Asn 
Lys Asp Arg 
Lys Lys Ala 



Ser Ala Arg 

Va:. Cys His 

Arj Asn Ser 

://s Pne G..y 

y Tyr Thr 
Lys Pro 

V 0 0 

Ser Tyr Lys 
1 -j 

Ala Thr Cys 
".. .; 

Tyr Ser Zys 
1. A 

.'or Ser G^y 
t_i _. 

: I e Asp G lu 

Arg Cys Val 
1 ?0 

oUy Phe G.u 

lie A:--n Glu 

A.:n Cys Phe 

G.:y Tyr Lys 

S-r Val Lys 

I 1 o Lys Lys 
.'. c 

l.ys lie Lys 
1, jo 



His His J 1 V 

Tyr 3iy Trir 

Lys Gly Val. 

3Lu Cys 

G.i y Lys Tr.r 

Arg Pro 

Cys Phe 

I.J.: 

Val Asn Ser 

j.\u Asp I'.nr 

Leu Arg Lou 

Cys Ala Ser 

A^n Thr Pne 

'^(ju Gin Tyr 

Cys Thr Mot 

A.'-:n Thr (:iin 

Gly Asn Gly 

Glu Val Le.-;U 
1 0 

Li:u Leu A., a 

Asn Val Th.r 
oOC 



Pr--) 31u Pro Thr Arg Thr Pro Thr Pr:' Lys Val Asn Leu Gin Pro 
305 3i:i 315 

Pli-j Asn Tyr Glu GLu lie VaL 3er Ar? Gly Gly Asn Ser His Gly 

320 32 S 330 

31 y Ly-i Lys Gly Asn Glj jiu Lys 
3 35 

3 '..0 > : .. O 

311 ' 

■2:.: > ::iiiA 

■ J 1 ' r r. i 1: i c i a I 3 e quence 



U.--- ;--ynt net i o 1. i. g c^nu :: leot i ie profc-e 

■4'J(.' • 1 ..0 

:ag- ca-atg-t-a tg 22 



:viA 



..-'yntheti:: d 1. i. j-jnu :: Le-jti ie prjC'e 



g'jni eg t atggctatco at a? 24 



. I. : . • A r t i f:i c i a 1. 3 e que n 3e 



ovrithetic dI igonu ::lec t i de pr-i'be 



aaa 5*: cagta^agct gtgaagacac agaagaaggg ccacagtgcc 5l 
ji:a 

:l'-"mo sapiens 
:40'-);- 1J3 

gqq.:ig(.:tg-t gctgtggctg ctggtg^tgt gcgcgctgct cctgctcttg SO 

gvqca<jc:.gc tgcgottcct gai^ggccgac ggcgacctga cgctactatg ICCi 

g;jc;-^.g<ig:.gg cai^ggacgac gcccagsatg gg.^gctgact gatatggtgg 

tgtrjggtgac tggagcctcg agtggaattg gtgaggagct ggcttaccag 2 0C 

ttgtctaaac taggagtttc tcttgtgctg tcagccagaa gagtgcatga 25C 



gctggaaagg gtgaaaagaa gatgccliga gaatgg::aat ttaaaagaaa 30 !i 

a agar: .at ac:: tgttr t gcc r cttgacctga cc j^iZBiZtjj tt::::cargaa 

g gg ::ta-::c a aagatgttct o::aggagttt ggcagaat::g acattctggc 'JOO 

zr.a^caatggt ggaatgtccc ag ::gt t ::t:-:t gtgcatggat accagcrtgg 

atg^rtacag aaagctaata gagcrt:aa::t a::t:tagggac ggtgiccttg !:-00 

a::aaaatg*:g ttctgcctca oat gate jag aggaag::aag gaaagattgt 

ta-::tgtgaat agcatcctgg gtatcatatc tgr a :::-:t tec a t ::g g ac 

actgtgctag caagcatgct ct:cggggtt tttttaatgg — tt-gaa-a to' 

gaa-::ttg::^a catacc::agg tataatagtt t::taa::atrt jzzz^ijqazz "i -'. 

tgtg::aat2a aatatrgtgg ag aattc irct ag::tggagaa gtcaraaaga 7:=: 

ctat ag-gcaa taatgg agac cagtcccaca ag at gac a a ::a gtc gt t gt 8 ':*. 

gt'gcggi^tga tgttaatcag catggccaat gatttgaaag aagtttggat 8:0 

ctcagaacaa cctttcttgt tagtaacata tttgtgjiiaa zacaz ^cca-^ 9''y': 

cotggg^rtg gtggataa:;:: aa oaagatgg ggaagaaaag gattgagaa:: 9'y': 

ttT.aagagtg gtgtggatg:: agactcttct tattttaaaa tetttaaga:: lO'y'J 

aaaa::argac tgaaaagag:: acctgta::tt ttca = g::ca:: tggagggaga 10.:-J 

aat.gga.aaao atgaaaaoag oaatott::tt atg^ttotga ataatzaaag 1 1 j 

a^taatctgt gattttaott tttaatagat atgaotttgo ttcoaaoatg 1 1 .': 0 

gaatgaaata aaaaataaat aataaaagat tgooatgaat ottgoaaaa 11 ^"^^ 
:.110.> l.i4 



' T -1 



H'jiTiD sapiens 



:-;]0> 124 

r^et Val V.al Trp Val Thr Gly Ala Ser Ser G.ly lie Gly Giu g:. u 

1 5 i: ' 15 

Leu Ala Tyr Gin Leu Ser Lys Leu Gly Val 3er Leu Val Leu Ser- 



Ala Arg Arg Val His Glu Leu Glu Arg Val. Lys Arg Arg Cys Leu 

.35 4 0 4:: 

Glu Asn Gly Asn Leu Lys Glu Lys Asp lie Leu "Jal Leu Pro Leu 

b 0 5 5 6 0 



Asp Leu Thr Asp Thr Gly Ser His 31u 7da Ala Thr Lys Ala Vai 

65 7 0 7b 

Lou Gin Glu Phe GLy Ar ^ lie Asp lie; L-ju Vai Asn Asn Gly Gly 

SO V 

\Uit Ser Gin Arg Ser Lej Cys Met. Asp '.'hr Ser Leu Asp Vai Tyr 

9:. ' iOO * 10 5 

Ar-g Lys Leu lie Giu Leu Asn Tyi~ Leu G! / Thr Veil Ser Leu T;ir' 

110 :. ; i: : 

Lys Cy~. Vai Leu Pro His M^-t He Giu Ar^:: Lys Gl.n 31y Lys T'.e 

125 1.-.: 

Vai Thr Vai Asr. Ser- He Leu Gly Lie Ilv.' Ser Vai ?ro Leu Ser 

140 l-j 

He GLy Tyr Cys Ala Ser Lys His Ala l^eu Arg Giy Phe Phe A,-n 

155 Ir,-: 165 

Gl.y Leu Arg Thr Glu Leu A.l a Thr Tyr Pr- Giy He lie Vai S^-- 

170 ' H". 

Aon IL; Cys Pro Giy Pro V.il Gin Ser lie Vai Glu Asr S*/r- 

18:. ::v :. 

Leu Ai.-i. i^iy Glu Vai Thr Lys Thi' I.'.e G.". y Asn Asn Gly Asp (".li.n 

LOO :-"'5 l:-: 

Ser His Lys Met '^hr Thr Ser Arg Cys Va.l Arg Leu Met Leu :.:.e 

Ser Me*. Ala Asn Asp' Leu Lys Giu Vai ':'rp lie Ser Glu Gin ?r<j 

230 L.<5 JmJ 

Phe Leu Leu Vai Thr Tyr Leu Trf' G.ln Tyr Met Pro Thr Trp A.: a 
:'A: 

Trp Trp lie Thr Asn Lys Met Gly Lys Lys Arg He Glu Asn Phe 

j 6 0 •■■5 '/ij 

Lys Ser Gly Vai Asp Ala Asp Ser S(:-r Tyi- Phe Lys lie Phe Lys 

275 ^80 ^b5 

Th;r Lyi" His Asp 



12 5 

EillA 

A:-t i f icial Sec^uence 



:l:ij:- Synthetic oligonucleotide probe 
:4C0:- 125 



gcaat g-iact ^ggagctg:: IT* 

1 

Li:iA 

/artificial Seqaen::e 
:-'yntheti:: ^1 i g :)nu-::le oti de pr^be 

:; I'"- • : 

: • ; :.i 

1? • /-.r ti f i 3i al Seqaen::e 
:j.'J!:' Synthetic =:>! igonu :lec't ide prjk-e 
zi\lt': -jL.ixgz ^a^tggaggg 10 



J ' Artificial Seg jence 
'. ~ 2 ■"' ' 

:/:i'":. ' ^'yrrtheric C'li g jnu ::le-: tide prjke 
■2\V..a^}>-^zaz zcaagzz-jot at cc 2 4 

1 ;; ■? 
r-:iA 

J-.:: t. i f i c i a 1 Sequence 



:;-yri::het ic C'lig-i-nucleC'tide prcbe 
1 ; .'^ 

aaciagt. (r^gc atccaca::ca etc 23 



/\.rtificial Sequence 
synthetic oligc nucleotide probe 
acctgacqct actatgggcc gagtggcagg gacgacgccc agaatg 4 6 



:4 0i:: 




210 » 131 

- 2365 
J: 12 ► DMA 

.": 13' H :>mo sapiens 
: ;o:i • 13.1 

■1 ^a-iCgt -g jq caccgccatc 

raaLca i :: aacagca tat 
tgtr. agr-^g — tg-g-gaca 
tc:.:tg?tgt -t=t-gctgg 
::g':i::tr.tat gatt:-c::g::a 
-•g-i 7--:ga- g-gg-t-agt 
gct:iagaggc actgagccot 
zq ::t t tg gr c 1 1 ::aagccg z 
c-::aag -ctcaggagg 
agg-:ca?tgt gaggaggcaa 
gc.ajac.a--t gggt-— -ac 
aaougaactg aatt--tggt 



gac\-a?: 



:gggg — gaa 



ag 7 J ::-::t at a ac actacag 
:: g :.-.;.caccc z ac ga ::ac a 
gc-rccrctt -ggagc-tcc 
ag-: gatgctc ctgggacc-t 
: :.--^.a2~3iZqz aa::tgtat::t 
a - --gg^-ccg gcctgggat g 
gg yyzzzqzz agggagattc 
-ggacactgg gttcaggrt g 
aggaggacgc tcctg-g-tg 



agctgttcgc 
ggagcatgtg 

zzj gr t g :: at 
cg-tggg--t 



gagttcaggg 



cccggaga-g agtgatgagg 
cagcagg*:cc ccaggcagga 



tt-gt-a- 
tt gttt gtat 

2cggaagg 
caa-::c::aagc 
tcagcgtgcc 
gcaaca-agt 
ggagcc-aca 
t g — g3--a3 
cagtggt--r 
gaggtggggg 
c-aggg-tca 
cacccct 3tg 
tgc-ggg -ca 
acgcaatct g 
acaa ::cag zz 
ctatgtgggg 
cgggggoc-t 
g-atcatcag 
::tgacca aca 
ggcagctttc 
acagc-gtg- 
gcaccct ccc 



gcgtctt 3t :: 
3tgggacagg 
::t t ::t a ::a :: a 
— gt--tgat 
-rgg--tgga 



:: a :: :; a :: :: :: a t 
: •:: r a ag a a z-z 
caggct gac2 
- gtggacagc 
-tgg-gag 
t-tg-agcgg 
t g-r:tgaaa 
gggtt — — g 
-gg-- g3-:- 
ga--tggc-: 
-ctgc--cag 
-tggctggga 
-g-ctgcgt- 
g-accagcga 
g-::ccoag-- 
gtgctgtg.— 
::tttgi:at ::a 
-agctgct-a 
-tggcccaga 
agccrg-gga 
-atggccctg 



ctccaggtgg ^ 

ac a gc arc ::t 1 

-tacagrtat 1 
grtg-tgagc 

g2ta--aa-g • 

::caggg-aag : 

tcatc:.g::^t -i 

g-ggccccgg -1 
tgg-3-tgg- 

-tcc-tgg-g : 

agg-ag-ag2 ^■ 
cag^gtgagg 

g-agr:gc-- ■-• 

t got g -a get 7 
3::og::ccat2 
tcaggacac: 

tcarcagtcg - 
-a:ctgt--a 

tggggtg:ag 1 

t-gagc-tga 1 

agctgtg--: 1 

cagttc-tgg 1 

gcccagagao 1 

tccttgagga 1 

ggaggccagg 1 



::tgat gca ::c agggaca-gct ggcctgtggc ggagc^ct^g 

ggcggtgcca actg-tgccc ac-gcttcat tgggcgccag 

.aatgga^cgt agggctgggg a-caga — gg aggag-gggg 

::ctgc aiggagc^ta ca 2-:: ::ac ::c t gaggggggoc 

--c-c-gctg c-ggcccag- ccg-gaca^t gggag-^sg- c 

t-tgc-tg-r -tat-ctga- -acca::ctgc -tga-gggga 

gtt-tggga: gggcr-g--c aggag-agg- at-agcr 

g-.:-gtga-- -t-ctggggc -raggg:--g -ag-::gg-tg 

-tgggggrga -gg-ag--cr att-tgc-gg ggatggtgtg 

gtgggtgagc -go-cag--g rgaggg — t:g t-^gggg-a- 

igagg-gagg gg-acatggt t- — gg--gg g-tg:a-ag- 

g-c.agg ^--cgrragg crjg-ggt-r l-a — g-g:f: 

jaggaciggg t-agcag^t- gga-tgg-ag gtcta-ic^g 

agag--::gag g-tgag-ctg gaag-tg--t gg^-aa^aia 

:::agrt g::t: g acagggga^:: tggccattrt :agga::aaga 



:gtc: 



:a-: :cr g*:c 



agaagoc-ag •:ag:tg-ggg 

::tccccaccc tgcaggacrag 

-tgctaccaa gcaggcgLc- 

acaatcacgc oagcoacgnr: 

:agttttcct ttttttaaao 



ag g Da aatgg catzazzg-zz 

■-c-i ggc acoa gggcaggccc 

-c-ggggcca caggtgocca 

ggacaot czc acacccaact 

cct..o::tt.tac tcttt::agat 

^,t^cttt ttt tggggggcag 

*:g^'::acaaaa taaaa 2 365 

571. 

f ! 11 ; • ?r.T 

21 .v> Hijmo sapiens 



Ilet Leu Leu Ser Ser Leu Val Ser Lciu Ala Gly 
1 5 10 

Ala Trp lie Leu Phe Phe Val Leu Tyr A.sp Phe 
20 25 



tgtcagagga 1350 
g::::ccagagg l-l:-'' 
::::t:gaag3ag lAt J 
acga-atgg3 l^:;.- 
ctg-gg-c-c 1:-^ 
g:gtgg-tgg 1*-V. 
z zca ga r agt 1 v 
-atg-ag-t- l^'.:' 
-a-agrgr- 1' : : 
::a-tgg::g-a : 
tt-ggagatg 1 : 
: ^crgc-tai 1 
— gaggaa:c 1 
ag3::aac::aa 2-"':"i > 
gaatgcaggc 2''^. " 
atgrg-gatt 2 : 
a aggaac ::*:g 2 .10 
gggtgtctgt 2; mm 
c^iqczztC'ZZ 2^. 
g^itttgaaaa 2 2i--0 
r -laaataa.a^: 2j.;ij 



3er '/ai Tyr L(;;u 



Cys lie Val Cy.s 



lie Thr Thr Tyr Ala He Asn Vai o-sr L-.:u M-?t Tvp Leu S-^r Pho 

Ary Lys Val 31 n Glu Pro 31ri 31 y Lys A!..:: Lys A:':f His 31.y A.^:\ 

Thr Val Pr:> Gly Gl.u Trp Pro Trp Gin hla 3er Val Arg Arq Gl;. 

o5 

Gly Ala His He -Zys Ser '31y 3er Leu V "i 1 Al.a Asp Thr Trp Val 

Le-.. Trir Ala Ala His 3ys ?h^j 3Lu Lys Ala Al i Thr 3:u Lv--. 

Asr. Ser Trp Ser Vil Val Leu GLy 3er L'.;u Gin Ar^- Giu G.y Lea 

Ser Pro Gly Ala G,lu Glu Val Gly Val Ala Ala Leu Gin Leu Pr-j 



Arc- Ala Tyr Asn His Tyr Ser 31n Gly S-.-r- A.:p Le:: A.' 3 Leu Le j 
lAO l^r:. 

Glr. Leu Ala His Thr Tnr HLs Thr -'r .- L.:-u Cvs Leu P:x. Gir: 



Pro Ala His Arq ?he Pro Phe Gly Ala Ser Cys Trp Ala Tnr G.y 

Trp' Asp 3in Asp T'hr Ser Asp Ala Pro Tnr Leu Arq Asn Le i 

l:^^5 *' : lOi:- 

Arc Leu Arg Leva He Ser /Arg Pre- Thr ':ys Asn Cys He Tyi Asr. 

0 ^ : 1 " J 1 ' 

Gin Leu His Gin Arq His Leu Ser Asn i'rj Ala Arg Pro Gl.^- T-IeL 

Leu Cys Gly 31y Pr:- Gin Pro t^ly Val Glr. 7.:.y p2:o Cys 31n '.Hy 

2~ J 1. '}''. 1 •" 

Asp Ser Gly Gly Pro Val Leu i:ys Leu I'll u Pro Asp Gly H.is Trp 

Val Gin Ala i31y Tie He Ser Phe Ala S^-r Ser Cys Ala G.n 



Asp Ala Pro Val L<.tu Leu Thr Asn Thr A.L- A. La His Ser 3<:;r Trp 

::"5 . :-• ■ :-b' 

Leu Gin Ala Arg \'cil Gin (^ly Ala Ala Lt^u Ala Gin Ser :'ri 

il'.^O ;0>" 

Glu Thr Prc' Glu Met Ser Asp- Glu Asp :"(-.r Cys Val Ala Cys CjIv 

305 :-10 315 



3er Leu Arg Thr Ala 31y Pro -^In Ala ^ly Ala Pri) Ser Pro 

?r:) Trp Glu Ala Ar-;^ Leu Me:. His Gin G\.y Gin Leu ALa 2y=: 

3 3 5 ': i ■'■ 

Zly Ala Leu Val Ser Glu Glu Ala Val Lou Thr Ala Ala Hie 

330 33':- 

?he lie Gly Arg Gin Ala PrC' ^lu GLu Trp' Ser Val Gly Leu 



Thr Arg Pro Glu Glu Trp Gly Leu Lys Gin Leu He Leu His 

Alu Tyr Thr His Pr:. Glu Gly 31y Tyr Asp Met Ala Le^ Leu 

Leu A.l.a Gin Pro V^l Thr Leu Gly Ala .---.ir Leu Arg Prj Leu 

413 ' 4:: 



Leu Pro Tyr Pr-j Asp His His Leu Pro Asr.. 31y Glu Ar; i3iy 

4 J": 4 30 

■/Ell Leu Gly Arg Ala Arg Pre- Gly Ala :•: y lie Ser Ser Leu 

44.: 4 4: 

Thr Val. Pro Val Thr Leu Leu Gly Pro Ar:: Ala :ys Ser Arc 

4 33 4'".: 

His A.la Ala Pro Gly Gly Asp Gly Ser Pro He Leu Pr-j i^ly 

4 70 ' 47: 

Val :ys Thr Ser Ala Val Gly Glu Leu Pr^j Ser Gys Glu Gly 

4r3 

Ser Gly Ala Pro Leu Val His Glu Val Arg Gly Thr Trp- ?he 



Al,u '31 y Leu His Sei' Phe Gly Asp Ala Cys Gin Gly Pre Ala 
513 3:0 

Pr-: A] a Val Phe Thr Ala Leu Pr(.. Ala 'lyr i31u Asp Trp. Val 
53 0 33 3 

Ser Leu Asp Trp Gin Val Tyr Phe Ala Glu i31u Pro Glu Pro 
545 oliO 

Ala Glu Pro Gly Ser Cys Leu Ala Asn Tie Ser Gin Pre Thr 
5 60 



:li3' 133 

:ll> 2'\ 
:13:- DNA 



♦ Artificial Sequent 



Synthetic 3I L-gonu : Le jti de pr:>be 
:.;0:"i ' 1}:3 

:: ■■:■■> i;-:-; 
; ] 2 
jiiA 

Aft: If icial Sequence 



Synthetic ol iq-jnu ::le jt ide prjt-: 



■ft.-Tjg : i-;?ca ■gritag^a::::^ 22-^2 21 

: 1 4 
* :i:iA 

2 1 .:• > A r r: i f i :: i a 1 3 e 13 -;en ::e 



4:)N ' 1 



yr.cheti^ o L i 5 z^au :: Le jt i ie prjt^e 

at^ag^ttitg :: a ::a a-g ::t g ^g::ccaggag gacgc 45 



:2lM> 

.:: : • 1 rJ'B 

1 ; > Ci::a 

\: } - H-i.-nio sap lens 

M'- " > 1 

.M.7gcc;ccc ccgg-cccca ttcgggc-gg g-^t-gctgc gg-ggcgact 



■.:,vj::-a : get ggg3::gcg:c c 

•gi.T'jg ::a":cct tccac^acgg g 

govgct-: :gt cggcgggg-a g 

.:':'jt gg^ rage actgiggtt:: t 

:-:.gaaqacc :agtggtgg- a 

■:t.:ctt:tcc ^rtgagcct-g g 

gg'jagc* gac agataccaaa 



-tgagt--- 
gag-::ag- 
-cctgg-at 
gcctca-ag 
-tggt gggr 
::ttca g-ct 



gagt-ggcg -gg-g^gg-a 
gtcag^cgc ct ::a3aggaa 
ggtg-gcat gtgggtgcag 

agccc-gga gg- — aggtc 
c-gatgcca c--tgrgctg 
qcaca gctc aa :: ::tcatct 
agctttgc tgagggccag 
-ctcttcc cgga-ctgct 



:ag-tggtg- 

qa'^-ag'-'gca gc-gccta^gc caa ::::g :acg 
gg^:aca.:ggc aacgcatccc tgaggctgca gcgcgtgcgt gtggcggacg 
agagca<jctt cacctgcttc gtgagcatcc gggatttcgg cagcgctgcc 



50 
150 



351 



451 



— r a::a j-tg 

gg-t g-aa- g 

-rctga-agg 

gcag--tt:ar 

tt ::t lat a 

r::at ^ctgcc 

ag'iac.a :::: g a 

ctggctga-*: 

ctg-cttat:t 

-ccaatgg-c 

catagaatot 

ggagrctaga 

agacagggca 

caccocca 

gcctctgg^c 

atgcct tccg 

acttctaatt 



aggtggccgc 
ga-ctg-gg- 
ctaccctgag 
ggcaacgt 
g- gca-ag-g 
rctggtgcg- 
tca-aggg::a 
ggg-tgt-tg 
ctigg agaaag 
accaggatgg 
ca ::tctgaca 
a>-aggga;c 
ggg-t gcact 
tgggct - — t 
zzczczaatj 
gaca-:;aa*:ga 
-g-tg— t-a 
:: za zaz za-z z 
t -tt-ict :oa 
t za z zaaa ga 
gtga caca zz 
ttrcctct -a 
agctgtttoc 
gggccaggaa 
atggtgc*:at 
agctcctggc 
gatgtca^icr 
taaatgtggg 



tccctactcg 
caggggaca- 
gctgaggtgt 
ga--acgtcg 
rc- cgcgggt 
aa---cgt g- 
g-3-a- ga-a 



3^ 



ate a a ac a g a 
ggagggagaa 
gcaaagaaga 
-g-a- — — 
gtgag-:-r g 
-t— aaagga 
gacat ga::cc 
acagaccacc 
rr r cac a gta 
azzct zztzz 
aa a gatg^aa 
-a-ga-: g-at 
agtgatca- g 
gacaggga-a 

tgctctgggg 
tctgggg-tg 
etc- ggtaga 
ctcc-tgccc 
actcggaggg 



aagccca gca 
ggt ga ::::at:c 
tctgg-agga 
-iga-ggc-a 
ggtg^tgggt 
tg-ag:agga 
— --ag 
tg-actg::r g 
gctigt gagga 
gg-tocaaga 
tgat g ga ::aa 
::'- r a::a?:t 
::::::aa::ag 
tg::gata::a:: 
z-zaajzcazz 
cacaaoctta 
caza-zatzz-z 
tccagtg— g 
tatt ::a gact 
ag-ca:— eg 
-tcag:-:tg 
gtgcgg--:te 
ttcct: — :tg 
acacc?a jgg 
gggcagt — t 
gtgagacitc 
caggaatgga 
attttgtaaa 



tgac :: ::"L gga b"iO 
acgtgcteca 6:»0 
-ggg-agggt T.'m 
a-gag-aggg 7SM 
g-gaatgg-a 5 :i 
tgrg:a-rge e^-'j 
agg^cr-gtg 9 
grggc--tgg 9-:' 
ggagaatg-a 
cag^cct g::a 1 
ga a a t ag ^ 1 1 
-:ta-- — -t. i: ^ 
a-g-at---g l/ : 0 
a ga ::ca gt ll'^-O 
crg-t:g-ett l^Or 
g':t::rctaag 1>. 
t:taggga:ac l-l';: 
rgtgga-oat l-;^:-: 
ga--ga-c-- li^n.; 
g^-tg-:-:— 15^ 
2-:— caocrg l.,i-0 
aacatctoct l»'.;:-0 
c ::c -aagtga 1"!;0 
gact:g3-ccc 1"':.0 
ficetggctt Ici; 0 
agargctctc 1;"::.0 
agar gt gaga 1.^00 
ctgggggtat 1 '-^5 0 



aLtttggyqa aaataaatgt cLtcgLaaaa aaaaaaa-uaa aaaaaaaa 1998 



?.lj> 1?7 

.:i::> 316 



;:i. 
;:i 



> PF.T 

Hc'mo saoiens 



^ unsure 

213 

unknown amin-j acid 



:400> l:-7 

Me- Leu Arg Arg Arg Gly Ser Pre Gly Met 31y ^^al His Val G 
1 " 5 :.o 

Alct Ala Leu Gly Ala Leu Trp Phe Cys Leu Thr -'^ly Ala Leu G 



'al :;in Val Pro ^lu Asr:. Pre Val Val A'-.i Leu Val Gly Tnr A" 



Thr Leu Cys 



Ser Phe 3er Prc' G'.y 



G.ln Leu Asn L^.u LU Trr GLn Leu 



Pro Gly Phe Ser 
Asp Tnr Lys Gin 



His S.L^r Phe Ala Giu Gly Gin Asp Gin '^ly Ser Ala Tyr A 



?n Arg Tnr Ala Leu Phe Pr-: Asp Leu Le Ala Gin Gly Asn A 



Leu Arg Leu Gin Arg Val Arg Val Ala Asp ir.lu Gly Ser 



ys Pne Val Ser lie Arg Asp Phe 



li- 



ly:- 



Ser Ala Ala Val S^ 
1 



Gin Val Ala A: a Pre Tyr Ser Lys Pro Ser Met Thr Leu G 

1-l: ' 1 



l-'r<:> Asn Lys Asp Le: 



Arg Pre Gly Asp Tnr Val ':hr He Thr C; 

lo-; 1 



:'er Ser Tyr Gin Gly Tyr Pre Gl-:. Ala G.u Val Phe Trp Gin A 



17- 



i;iy Gin i:.ly Val ?rr. Leu Thr Gly Asn V.^l Thr Thr Ser Clin M» 

i:;e :>:- 

Ala Asn Glu Gin G.l y Leu Phe Asp Val ilis Ser Val Leu Arg 



Val Leu Gly Ala Asn Gly Thr Tyr Ser ':ys Leu Val Arg Asn 

215 ::o 



''ai L-~u Gin Gin 7iSp Ala His Xaa Ser Vai Thr lie Thr Gly ijin 
.:?C " 240 



:-'rj M.-rt Thr Phe Ptj Pro Giu Ala Leu Trp. Val Thr Vai i^iy Leu 

.^-^r V = l Gys ::.eu lie Ala Leu Leu Vai Ala Leu Ala Phe Val Cys- 

J 6 5- .::7 0 

7rp Arg Lys ILe Lys Gin Ser Gys Giu (.il.u Giu Asn Ala Gly Ala 

:j1u Asii) Gin Asp lUy jIu Gly jIu Gly oer Lys Thr Ala Leu Gin 

/I 0 9 E: 3 0 C' 

Pr-;-' Le*. Lys His oer Asp Ser Lys Giu Asp' Asp Gly Gin Giu lie 

310 315 




J 1 • Ar t.. i f i c i a 1 e q u e n c *E^ 



'■22'.: ■ Syrithe^i:: j.^ i ^c-nu ::l.eotide pr^jbe 



■ . . " . 0 ' 1 ■ ': 
1 L • iu 
' * "■] .'A 

..' ] ':• ' ■ A;r . i f i i a 1 e q u e n c e 

:J;i/> Synthetic C'l Lgc'nucieot ide prc'be 

■7 • . "7 1 ■_' t g t c t g t c t r. a 1 1 g 2 0 

:-;o 

'2\l.- 2 0 
iKA 

Artificial Sequence 
. Synthetic cd igonucieot ide probe 
<;i7'-:(-:a<":agta tactgaccac 2 0 



. 10;- Ml 
Jli:- 24 



:1J • DNA 

'l-i- Artifi::ial Sequen::e 



Syntheti:: ol i. gonucieC't i ie p-robe 



:-^0m 'MI 

.7 laa : :ag gcag ::t gtaa gtg:. 2 4 

:;■ • j:ia 

• Amificial 3equen::e 



• Sy.'itnerio oli-gonucle ;-tide p'rol:>e 

: : • 1 4 j 



::i;iA 



r.r*:i f 1 a I Sequence 



.~y:itneti-:: ol ig Dnu : ti lie probe 



0(j • ;4 :i 

li :: :'t ..:ag a2a3::aaa::a g::tggtg3ac agtttcaccg aagga 45 



' 1 ■' 
' 1 1 



Z ] ] A 

H-'HiD saoiens 



16. :D, 1573 
un:-:nown base 



: 1 4-; 

^itcgtiga •: ::c ttgagaaaag agttggtggt aaatgtgcca ::gt ::t t 3taa 5 

<-j aagggg' lag rcc::gaacfc gtctgaagcc ::ttgtcc5ta ag::^ttgaac 1 

\acgtr:c*.ta aat ctatgaa gtcgagggac zzttcqczqc ttctgtaggg 1 

.■i-:ttct t *:oc zzq-zztcajc aacatgaggc ttttcttgtg gaa::gcggtc 2 

zzqaczczqt teg:: ::acr_tc trtf^attggg gctt::gaccc ctgaaccaga 2 

agtgaaaatt gaagttct::c agaagccatt catctgc::at cgcaagacca 3 

daggagggga tttgatgttg gtccac*:atg aaggctactt agaaaaggac 3 

ggctccttat ttcactccac tcacaaacat aacaatggtc agcccatttg 4 



3tttac::c:tg ggcatc^tgg aggctctcaa aggtlgggac cagggcttga 450 
aaggaatgtg ig'aggagag aagagaaagc tzatcat. C2c toccgctccg 
gg::ta^ggaa aagaaggaaa aggtaaaatt c^::c::agaaa gca::actgac 
arctaatatt gacctcccgg agar.tcgaaa tgga::::aaga tccca::gaac ! 0 
■::att-::::aaga aatggat^tt aatgatgact jjaa^zzzn-z taaagatgag 
gtcaaag::at atttaaagaa ggagttrgaa aaacatggtg ::ggLggtgaa 'r. ■'. 
!: gaa a g*: ::at catgatgrtt t ggtgga-gga zazzzzz^az aaagaagatg "t"'. 
aaga^aaaga rgggtttata tzZ^^zzaqaj aancar^ata ^aaa::a3ga:. c 
gagttataga ga::acat::ta c :::::: t ttaat at a g :: a r,*: :: a :::::::::: ::a a g a 
gaggg::agt:: acrtttaaag aa^attttat trttata^aa zjzzzzztcz \ 
*:g::tt::g*:::t tf:attt:tta catattrcrt ::tga::t::3::a ttiiaaagaa": \ 
zzzzzbljjzz tciaa g:: a :: 3 ^atttcrit:: igaiaagtia ttgggaagaa 1 : j 
aaag^taatt ggt::tttgaa r a ga a gacr g ga :: a at *: 1 1 1 ^a ::r ttc 
a::aga*:atga ag::tttg*:tt: ta::*:tt::t::a ::ttataaatt taaaatgrtg ll-.-'j 
raactgggaa ta*:a3::a::ga •::a*:gaga::::a ggttatag^a ::aaati:ag::a n-;]! 
c :: ::t at attt ctg :: 1 1 3 :: :: t ctatttt::^^ ::aagtt:agag gt::aa^attt l.'.'/j 
gaaaagcctt ttg::aatagc ccaag-g::ttg ::t at tt t. ::ar gttataatga l.-!:iO 
aatagt'ztar gtgtaactgg ct:tgagtct ct gct^ gag g a::::agaggaa l.:0"; 
aatggttgtt ggacctgatt tgttaatggc ta^tgctt^a eta ag ga g at l .VoC 
gtgcaatg::t gaagttagaa acaaggttaa tag:cagg:a tggtggct::a 1-100 
tgcctgtaat cc^agcactr tgggaggctg agg:ggg.::gg atcac-tgag l'.'.': 
gttgggagtt 3gagac::agc ctgaccaaca cggagaaacc ::tatctrtac l.:-0."-' 
taaaaataca asgtag::ccg gcgtggtgat gcgtqc:tgt a<at::c^ag-::t I::::;- 
acccaggaag gctgaggcgg cagaatcact tgaacc:gag gccgaggtt^g 100-.: 
cggraag::cg agatcacctn cagcctggac act-:tgtct c gaaaaaagaa 16o! 
aagaaca^gg ttaataccat atnaatatgr atg:attgag acatgctacc ITC'! 
taggacttaa g^tgatgaag cttggctcct agtgattggt ggcctattat l'7fO 
gataaatagg azaaatcatt tatgtgtgag tttctttgta ataaaatgta 18C0 



tcaatatqtt atagatgagg tagaaagtta tatttatatt caatatttac 1?5C 

ttcttaaggc tagcggaata tcrttcctgg ttctttaatg ggtagtctat 1?lC 

ag::atatta^ a^tacaataa cattgtat ca taagataaag tagtaaacca 1-^50 

qzctazazzz t ::-::catttct grct::arcaa aaacigaagt tagctgggtg ."^OlO 

rggtggct-a tg:ctgtaat cccagcactt tgggggccaa ggagggtgga J0:0 

tcacttgaga t::aggagttc aaga^cagc^ tggccaacat ggtgaaacct 2100 

cgt.ct::ta2t aaaaatacaa aasttiagcca ggcgtggtgg z^2a2azcz-^ 2150 

tagtcccagc tactcgggag gctgaqacag gagatt tg::t tgaa ::-::3gg 5 220C 

aggcggaggt tgoagtijagc ::aagat::gtg •:: ^a ::tg -a :: ::_=ig ^ ::tgg 5 ! 

tgacagagca ag act ::at-:: tcaaaaaaaa aaaaaagaag 3 a-iiaocta ::a 2 300 

•^zaqzzdicza ttgaataaa:: a3crat:;ct:g gatctt. 2:'36 

:210,- 145 
:2ll.- 2 11 
21^.- PRT 

: 2 1 :"■ : • H -jmo s ao L en 3 



Met Arg Leu Pne Leu Trp Asn Ala Va L Leu Thr Leu Phe Val Thr 



•;d-:.- 145 

Arg I 

1 ^ 5 10 15 

oer Le:. He Gly Ala Lea He Pro GIj Pro Glu V5;l Lys lie 31u 

20 2 5 50 

\'al Lej. Sin Lys Pro Phe He Cys His Ar ? Lys Tnr Lys Gly Gly 

}.:■ 4 0 * 4 5 

Asi' Le Met Leu Vai His Tyr Glu Gly Tyr Leu 31u Lys Asp ^ly 

:: Z'": o !' 

2er Le:. Pne His S'^^i Thr HLs Lys His Asn A^-n :^Ly Gin Pro lie 

"Trr. Phe Thr Leu Gly He Leu Glu Ala Leu Lys Gly Trp Asp Gin 



•.Uy Le ^ Lys 31y M'-z Cys Val Gl y GIj Lys Arg Lys Leu He He 

;^5 100 105 

?rj Ala Leu Gly Tyr Gly Lys GIj 31 y Lys 31y Lys He Pr^j 

110 H: 120 

Pro 31u Ser Thr Leu He Phe Asn He Ast:. Leu Leu i31u He Arg- 

12: 13*: 135 

Asn 31y Pro Ar^ Ser His 31u Ser Phe 3. In Glu Met Asp Leu Asn 

140 145 150 



7iSp A.?p Trp Lys Leu 3er Lys Asp Glu Vai Lys Ala Tyr Leu Lys 
155 160 165 



Ly.-- Glu Phe Glu Lys His Giy Ala Val Val Asn Glu Ser His His 

17D 175 180 

;v-;r' A.l.-:i Leu Val Glu Asp Ele Phe Asf' Lys Glu Asp Glu Asp Lys 

lc5 ^ 190 195 

Asp Gly Phe He Ser Ala Arq Glu Phe Thr Tyr Lys His Asp Glu 

2-:0 205 210 



' 116 



:):ja 

Ar r i f i c i a 1 3 e gue n 3e 



.'J..':':-' .:ynthecic o L i g:»nu 3leot ide prok'e 

: ;:■) ■ i;6 

c\. \ t c c *. 1 g c 1 1 ca ? 3 a a ca t ga gg c 2 6 
:: • 1-4 7 

■■ - - . ; r: 

1 ■■ • iXIA 
: .'. 1 ■■ • A r 1 1 f i 3 i a 1 Sequence 



:2j.: - Syntheric ol igcinuclec'tide prot'e 
^; ;>"' •> 14 7 

g'.:' ''Taq.igca jgaggaatga tgagc 25 

12: • i:>i:a 

. • A;: 1 1 f i :: i a 1 3 e qu e n c e 

Syr:theric c-1 igc nucleot ide probe 
g* g<jaa':o'cg gtcttgactc tgttcgtcac ttctttgatt ggggctttg 49 

. : :-i ^ 
2 : 1 : • 2 ; 6 
di:a 

2 Hr.ino sapiens 
:4ui> 14 9 

aa*:aaaqctt ccttaatgtt gtatatgtct ttgaagtaca tccgtgcatt 50 



tttttttagc 
cac::^tctcc 
ca ga gat gcc 
cct:tt:tt::t:c 

a— aggag-g 
aagat::atta 
ag-ggaac-cc 
cgga-g-gat ga 
cacc-gt-ggcc 
t gagc■gggac 
tc-t.ggc^gt 
saaaaagag:: 
-aaga-ggac 
--gg---tgc 
agtgac3 3t,-g 
ag-gg-.--ac2 
ca ::3aa gage 
ga:gtgt ggg 
ctggggggag 
ggtgggcagg 
ggcagtggct 
gaoagcgctc 
--gctc- oag 
gaaa ::t tgga 
acggaaagcc 
ggccatgttg 
gttggctcct 



at 'jcaa :: zat 
cgt agcccac 
tgg-ta— tc 
tttggtg-ca 
ac g*:-:: 2*l 2aa 
t ac aca gc ga 
3aaraa3-gc 
a--tgaag::r 
agcaag-acg 
g ggga 1 1: tao 
atggoaagat 
tccacggtgg 
ggtcancttg 
agaag-tgag 
ggr gaaggca 
agc-:.---gt 
— tg-tcg- 
cgggg---cc 
gaccca :: -cc 
-ccr ggggag 
gcaggaggca 
ggtagaggag 
t -aga gagga 
— tcaggagg 
— -agag-ag 
gggg-atgt- 
agggrt gcag 
ggccctcgt t 
aatcccttag 



tcctcccttg 
2 ::gactaaca 

ccagga-gga 
: gg-trt gar 
ac r aca aa ra 
tctgaggaga 
ggagr ggctt 
acgtgt-gg- 
a a r tgctaca 
rca tct g rag 
rcgt gat^gt 
g^grtgatgg 
raragatgar 
arrrggatga 



tagttctc gc 
trtcagtctr 
ragrrtracg 
gratggaggt 
gr — grrt gr 

J-rzZ22-2Z^ 

r gecrr-cra 
raagarrgrg 
gatgccgaga 
teat ga accc 
gt rrt ra-gg 
gggt:grrt:c: 
tgg-caag-g 
rt gaagarrg 
tggrgrraag 



gtrrrgr rr r 
err ggrgt gr 
t gaacrrr rg 
cttrcar rcg 
aggagaga aa 
catgtgaggg 
gggrrgrrgt 
cctggtgggg 
gccttggr rr 
crarraggrr 
.aaagggatga 
gcaaagrrgg 
tccattgcta 
gactgtggat 



rtcrrgrgar 
arttcgtatr 
agaaacccgr 
gggcrccrac 
t 2 r r raga ga 
rarrtgrcra 
agggag.ggrr 
ggcacggcr g 
ggaggtgarg 
rrgrgrarr r 
aca rgrgc r r 
grggcctcct 
gaggccagac 



rccrtcaaat IOC 
tgaaaatgca IjO 
gggrtcagrr JJ-; 
caragrarrr 
rcrgcarrrt rWK 
aartggartr 
gtrrrgratg •: l 
tggagrtrrr -1 : ■: 
a a eg eg cage 
cccrgaccgc •■Sf: 
aagagccrcc ^.vO 
grrgggggcr 
tgtgaggaga 
aggaggaggg " : ! 
r agt gggtgg : : 
rgrrrrgtar c : j 
rtaggarc— V : 
tcrrarrctg J5j 
cargctctgg 10-^0 
rtgccagtcr 



10:0 



gaagggagtg 1100 

gtgrrtgrrr 1 1 : 

tr:rtgtg:r 1:-: j 

argagitcrt l.":0]' 

ca gggrarrg 1":.: j 

tggcccagga 1 ■; C !■ 

tggggctcct 14 50 

tggaagagca 15 00 



^::tccaggta ggggg:;catg tttcccagcj gggacccacc aacagagg^:: 15^-"^ 

• igttt^aaag zza-jczq^jj gg::tgaggg3 iqqjj2tc2a tggtgaatgc 

■ ■ig jr t gctg:: aggctctgcc ttctccatgg ggt£ia::3acc ::tcgcctggg l^^-'") 

• :aggggcag- -aaggrtggg aaatgaggag gc-atg-aoa gggcggggca i::"'0 

7::ttt-ttig ggg-tt-agt gagaactcr^ zzaq^z-^zzc ttggtggggt IVrj 

y^^c-zazztjj cttttggcta -agagaggga agggaaag^- tgagg:::ggc 1:t = -'' 

..itaaggggag g^cttggaa:; :;tgagr::gcc aatgc-ag-:2 -::gc-:: : r ar c l:::-'-"- 

•..gcg goca rg ctactcgotc ::tctc::caac aaclczztzz g::ggg gaoaa lO'jC' 

iagrgacaa- tgt agg-: .::a g gcacagtgg: tca:g::::rgr a^zzzzajza l':'^.-' 

-t-tgggagg ccaaggcggg tggatta-ct ccatc-gc r, - agcagaaatg ."li] : : 

jgcaaaairo: cacrt^'iact aaaaata::aa gaat i ag ::t g gg:^g-ggtgg .'1 ij ■":>■.' 

: g^,a*:gcotg t a a iigc ta^ttgggag jctgagg-aj gagaatogct ^M-')'"' 

t-, ga^gcocggg aag:aga:rgt: tgcagtgaac tgagacagtig atagtgocac JlSfi 

: gcaattcag ccngggrgac atagagagac rccazzt-za^ aaaaaa 2196 

..lO--- 15 0 
Jll:--- 215 
2L2,- PRT 

2 1 3 : ■• H C'lnc) s ap i -e; n s 
MOO:- 15 0 

M--2t H..S Arg Asp Ala Trp Leu Pro A-g Pro Ala ?he 3er Leu Tnr 

1 : i: :.: 

(^Ly ]^^iu Ser L--iu ?he 3er Leu Val Pr.j Pro Gly .Arg Ser 



(.j^u '/al Thr Va.l ?yo Ala Thr Leu Aon Val Leu Asn giy Ser A^-p 
35 -Ij 

A.la Arg Leu Pro Cys Thr Phe Asn S.ir Cy-^ Tyr Thr Val Asn H;. s 
SO " M". 

Lys Gin Phe Ser Leu Asn Trp Thr Tyr GL.u Glu Cys Asn Asn Cys 



Ser G;.u Glu Met Phe Leu Gin i^he Arg Met Lys lie lie Asn Lf.-u 
Lys Le^u Glu Arc Phe Gin Asp Arg Val (^.. u Phe Ser Gly Asn Pre 
Ser Lys Tyr Asp Val Ser Val r-let Leu Arg Asn Val Gin Pro Glu 



11 -J 



115 



12! 



Asp olu 31y lie Tyr 
125 

Hl- Arg :;iy His 3l.v 
1 •; 0 

Pr:' ?r:' -^lu Arg A/.z 
1 5 5 

Val Gly Gly Phe L-u 
1 • 



Asn Zys Tyr lie Met Asn PrD Pro Asp Arg 
:3C 13^ 



Lys He His Leu G\.n Val Leu Met Glu Glu 



i.5i: 



Ser Tnr Val Ala V-l He Val Gly Ala Sei 



160 



16^ 



Ala Val Val He Leu Val Leu Met Val Vil 



Lyi' Zys Va.'. Arg Ai'? Lys Lys Glu Gin Lys Leu Ser Tnr Asp Asp 



1:- 



Leu Ly:: Thr Glu G\u Glu Gly Lys Tnr Asp Gly :^lu 31y Asn Pre* 
2:'j 205 210 

Asp.' Asp Gly Ala Lys 
2 1 5 



1 

. . 1. 


> 151 














;: 1 


: ^ 4 














2 1 


E»KA 
















"■ ■ H '.-m 0 


■•apiens 














urisur 
















2 > i-:3, 


233 














: > unknown base 












•I u 


0:- 151 
















t gzatatg 


tcctga.i 


gta 


catocgtg-a 


ttttttttag 


zazczaazza 


50 




■-.cc::t-g 




ego 


3::-ot ::aaat 


-aco-tc- zc 


zzz^'^c-zzaz 


1 0 : 




nac: aaca 




oto 


t gaaa aog ::a 


oagagatgoc 


tggooao-to 


1: J 


g: 




cajzctc 


a-g 


gggot :agro 


:tt.ittcto 


zzz ggtgooa 






argacgga 


g-argg.-. 


ggt 


o ::acagta zc 


z gnooacoot 


::a a :;gtoot z 




a a 


t :grt 3-:g 


a eg :c::'-; 




qZCC-q^ZCZt 


t :: a a o t c c t: g 


-taoaoagtg 




a 


:: :a-ra aac 


agtic:..- 




gaaotgga-t 


oaocaggag- 


gc aaoaaotg 




■.:t 


gag gag 


atgttoc 




agt-cogoar 


gaagatcatt 


aa :: :tgaago 




--'3 


ir.gcggtt 


tcaagac 


ego 


g-ggagtto- 


oagggaaccc 


oag raagtao 


4.:i: 


'.la 


t'-:tgt -gg 


tgatgc:t 


gag 


aaa cgt g(:ag 


ooggaggatg 


aggggatt ta 


5C0 


•■I'.a 


"li'^tgctac 


atcatgaai::c 


oooc 52 4 









;210 ■ 152 



:211 
:.:13 



DMA 

liono sapiens 




cgcctgccct g::ac::ttcaa ctzztjzt^z acagtgaa::": a::aaacagtt 50 



:.:iO ' 156 

• 2 68 0 
:J12 ' DMA 

;21 3 • H-::>:no sapiens 
:-;00- 156 

l.g-:fg-ja-c ^^-gta-a-^ atgggc::^-- a---2-g-c- 
jgg-jcg-::': -^gatggc-t: cctgtt-ct:- -tg-cg-tgc 

■::g- :iga ;::- :a g-gctoccgg c-ggaogt-a -c--c-3g-g 

•.:tg itgattt gggnaaccaa ctggaag2::a ag::*:ggacaa 

■.;tq-:^cta zz tctgctccaa gaagac:;gaa a g:::: act::-:: a 

raacirtggaa ctgctg^tg^ ctgtcar-ar tga-tgctgg 

t: ::a .;g :;r ggt tt acaa ::a 3a acat::::aggg :: 2a :: ::a gtt 

•jig-ia- gtac gtgc-c-tgg -tttgggaag d^zzztzLZziz 

;ga : :: :::: a gc aaaag::ag::g tgggtt::ta ttt ::a ::a-:: :: 

T-c*..tg:ggg -tgggg-tac a-acggggtg aggatgt--g 

*.a t-gac t g g :: gccgagccc-:: aaatgaaaa^ gg goo:: tact 

:cg:gajatg at-gaggaga tgtacoagct gtatggggg- 

tggttg::o-::a ca gtatgggc aa ::atgta za z-j zt ^t actt 

.:ag.:cgcagg -ctggaa^ga caagtatatc -gggctttcg 

tgt :--ctgg gggggogtgg ccaagacc-t g-gcgtc-tg 

• ica '-caao : g gaccc :: a gt :; at::ggg3ccc tgaagat:-g 

-ggtcagctg tctc-a— ag rtggctgctg c^-ta^aa-t 

■ v:: gaga ag gtgtt::gtgc agaracccac aa tea act ac 

..ctaccgcaa grtcttccag ga-atcggc- rr.gaagatgg 

cgg.-.aggaca ca gaaggg-t ggtggaagcc acga-gci:ac 

'ictg::actjc ::tctatggta ctggcgtccc c.3 ^ac ::aga :: 

/itgagagctt ::c2tgaccgt gaccctaaaa tctgctttgg 

ggtactgt.ga acttgaagag tgccctgcag tgccaggcct 

ccaggagcic caagtgttgc tgcaggagct g::caggcagc 

agatgctggc caacgccacc accctggcct atctgaaacg 



-tac^gtgtg 
taatgctgtt ICO 
gtg-tggt-c 1.5u 
g-cga-agtg 
caat-tgg-t ."■50 
attga::aata L-.OO 
t--tgatggt :::-0 
tggagtt--t 
atggtggaga . : 
aggggctcc- :. OO 
rcctggccct .5^:;' 
cc -gtggtgc fVjC 
tctgcagcgg ^'^v 
tgt-actggg 
g^ttcaggag ^ 
ggagcagcag l: ':\ 
a za zazqqz z }•". ^ : 
a-acrgcggg -O 
ctggcccatg 9::.':' 
ctggcgtgca 1'>jO 
tcttt -tact 10.: 0 
tgacggcgat IIl j 
gg-agagccg i:50 
gagcacatcg 12Ci; 
tgtgctcctt 12^0 



gy gccct gac 

gagc-taga: 
azz-jztgt^a 
gzcczaqtcz 

a-tggg-t:g- 
c: -gggrgac 
a:ggg-ag-t 

rgact gg-rt 

-:tcc::tta3 
- -agree 
-attggccc 
c raa g gang a 
g a aa g ggaat 
g::aocrcttg 
a rragtac a a 
2-tgg:cag- 
ga-.— tgaga 
ctgccccagg 
-agggctg-c 
cgagaaaagg 
tggacrgagc 
ttgi:atacat 
tggggctctg 



t ::::t gt ge::a 
-tgggg-tgt 
aagg----ga 
tgr-atc-t 
tcaagggaca 
ccttagga-t 
ccg-otgggg 
race ggg::-c 
ggt:--t:gt:ac 
zzzz ::3:a::a 
agagcrg-tg 
C3r ggg:gag 
— gr ggrte- 
caccaggagc 
-gcaggcrgr 
ca ggacrgaa 
gag-aggggt 
3-aaggaag- 
ctaaccccac 
agtgggt-ag 
ac'zca gotta 
gagccagggg 
gtgct -catg 
ttcatggcag 
gtacagcctc 
tgctctccca 
gcctggcatc 
agcaggctgt 



caggactcet 
catgg--cac 
gt-ttggart 
tct ::tgi:gg- 
ctggatgg-a 
gg::tc:acag 
ocatgtgt-c 
tgg:32:g2a 
--agaggt-- 
ca-oagc-ac 
gctt-c- tgt 
cctagt ag-t 
cagg-— t gg 
at tcaagctc 
gttc-agggg 

tggag-catg 
ag--aagg-t 
catca c actg 
cac agggct g 
gtg -tggga - 
tcc-:tgagg 
gatctccctg 
ta ggctctaa 
taggtggggt 
cagggtttct 
tgtctcccct 
atctggattc 



gtggcteggc 
g-gttttg-a 
gt gaag-at- 
a gtgaagaa g 
agaatg-tg- 
ggt gga-t gg 

gc-t— tat 
-agggat-gg 
agatagg— t 
gg-ttag-tg 
o-t g-agg::a 
ga-at-tca- 
t ggattgggc 
-c-tgattt- 
tt-ac-ct gg 
g--tt:tggg 
grt:::g:ag:.t 

ZZ^2CZZj-2 

aggat ggg^- 
tag -ccagaa 
cc-tagg 
tggcagcagg 
grgggrga-t 
tccca aagac 
grgcagctgg 
tgttcctgag 
tggcaataaa 



rgtggacctg 
aagt ct gtga 
tgc-at gggg 
gaa gaa atga 
cgatggtgga 
-tgggrc-t g 
gtgggctttt 
gagggat gr t 
ztzztq^czc 
g3-a3t ggt- 
gtggc-ag-- 
ggggcagr-t 



1 .^jO 
1 Vli'O 

i4v:' 

1 

In: ■; 

i~f-: 
1 7 ■:• :• 

5C 

t ::: :: act 3 ::t a 1/0!' 
agcagatgtg l-'z-O 
-tcggatgtg .^O:': 
gactgtggtt ;:'J:.0 
aa-ctatgga 
t--ctgagct 1 ^i- 
-tagggtctc .:.;:'0 
tcctatccac . :. / 
acttgaatgg ::.:00 
ggctttctgt 
-atggagagt .MOv 
ggcca-aggc .^J-^-m 
gcctt-aggc 
attttctctg 0 
tggcccca::a .;*-0l 
agtactctgg Ju5u 



atgctgtaaa aaaaaaaaaa aaaaaaaaaa 268') 

157 
• 4:2 
?RT 

H-:>mo Sapien 

MOO 1:.7 

Met Gly Leu His Leu Arg Pro Tyr Ar? Val Gly Leu Leu Pro Asp 
] 5 ^ ' 10 ir. 

Gly Leu Leu Phe Leu Leu Leu Leu Leu Met Leu Leu Ala Asp 



Ala Le. Pr-:- Ala 31y Arg His Pro Pri' Vil Val Leu Val Pro 

y^'z' -lO 

Asp Le:; Gl.y Asn G:.r. Leu :^lu Ala Lys Lou Asp Lys Prr^ Thr V^; 

Val His Tyi- Leu :y.- Ser Lys Lys Thr ."^lu Ser Tyr Phe Th.r 1±' 

Trc Leu A^.n Leu GLu Leu Leu Leu Pr : V:.! lie lie Asp Gys Tr: 



:ie Asp As;. He Ar ? Leu Val Tyr Asr. :./ys Thr Ser Ar^- Ala ::.r 

Gin Phe Pr-:- Asp Gly Val Asp Val Arg Val Pr:. Gly Phe Gly Ly- 

110 i:.' 

Thr Phe Ser Leu G.i u Pne Leu Asp Pro .^jr Lys Ser Ser Val '1 : y 

ij^ 130 vr-. 

Ser Tyr ?h- His Thr Met Val Glu Ser Leu Val Gly Tr^. Gly Tyr 

l-;0 M: ^ 1:: 

Thr Ar«:i Gly Glu Asp Val Arg Gly A:.a Tyr Asp Trp Arg /ir-;: 

l":!:' :*^0 liv:- 

Ala Pr.;. Asn Glu A.^^n Gly Pro Tyr Phe' Leu Ala Leu Arg Glu Me: 



He Glu Glu Met Tyr Gin Leu Tyr Gly (T. y ?r:.. Val Val Leu V.i.l 
11-:^. 1-^0 19!: 

hla His Ser Met i.lly Asr Met Tyr Thr L.;u Tyr Phe Leu Gin Arg 



Gin Pro i^ln Ala Trp- Lys Asp Lys Tyr :Me Arg Ala Phe Val :-^er 

.u" 0 22b 

Leu Gly Ala Pro T:p Gly Gly Val Ala Lys Thr Leu Arg Val Leu 

.:.;U 2:.5 2-10 

Ala Ser Gly Asp Asn Asn Arg He Pro Val He Gly Pro Leu Lys 



':4 5 



11'-. Arg 31u jln '"ilri Arg Ser Ala Val 
J. o 0 

Pr-- Tyr Asn Tyr 7hr Trp Ser Pro Glu 



Pr;- Tnr lie Asn Tyr Thr Leu Arg Asp' Tyr 

Asp He Gly ?he Glu Asp Gly Trp Leu M-t 

Giy L^-i Val Glu Al.-:i Thr Met Pro Pro i:;:y 

Le': Tyr Gly Tnr G^ly Val Prc^ Thr Pre. Asi: 



Sei- P::e ?r~j Asp Ar Asp Prc' Lys He L^yi 
;•; S h ^ 

''My Tr.r Val Asn Lea Lys Ser Ala Leu G.:.: 



Ser A.r'7 Gin GLu i-iis Gin Val Leu Leu GrJ.: 



255 

Thr Ser Trp Leu Leu 

.::7 0 

Val ?he Val Gin Thr 

Arg Lys Phe Phe G.l n 
300 

Arg i:;in Asp Thr -alu 
3 1 o 

Val i^ln Leu His Cy^ 

3 j'C' 

Ser Phe Tyi' Tyr -.^lu 
3-}.: 

Phe Giy Asp* Giy A^p 
3^^0 

Cys Gin Ala Trp Glr. 



Glu Leu PrC' Gly Sei" 
30C 



'31u Hio He Glu Met Leu Ala Asn Ala Thr Thr Leu Ala Tyr Leu 
3^:. 4':l 4C5 

Ly- Ar-j Val Leu Lea Giy Pro 

■;io 

:ii.^ ;3 
: i: •> DiiA 

^1'.:.' Artificial Sequence 



i 2 . • S y n t h e t i o 1 i. g ci n u c 1 e o i d e p r ok- e 
':.*:i3«Tg(r(:tac acacgcgqtg agg 23 



i-tificiai Sequence 



JS.V' S.ynthetic oiigc'nucleotide probe 
4 0u.- 

ggt(?ccactg cagaaagtag agcg 24 



• DMA 

."ll/'- Artificial Sequence 

:."'2:-' Synthetic dI IgDnucIeoti ie probe 

tactt::::tg 5::::ctccg::g agatg 45 



:';0::.- 160 



jl] ■ 1-1.2 

■ d::a 

.: 1 • H .jhio sapiens 
:4 0::- • 161 

■:-g-:ii-g-?t 5 ??^3?-3-gcg tgggg-;gcg g-agcjg-gg 

;ic-77ag:igc? gggc-tacgg cg^ggc-aag g-^ggcgg-- 

:c7.Togctt- -tgacg-ag- -g-aggtgg- ggogcj-;cr 



: '.c ^•■:ct: t gat^^tgttr icrtgca: 



anggtgajgg 



I ac-^agt ::caag::agac gta::tg::gtj ::^::aa3cg3a 

:.tg-:-gctat gg-agtgc-a t-ggggcgct gg-cttc-tg 

c*-. ^..crtggt ggtc^acgcg t atrt ::c3 :: agatcag^aa 

-g-:agta-c tggt-attgg ija-ctg--- "t-tcag-t- 



:----jtgg-:tt g^tiggt 



;r grttc-tca: caa--agtgg 



cga-ggcgac 
--ttcga--t 
gtg-ttgg 
eta za gca a t 
acgaggargc 
gc3t-gg-ct 
cgc-a-tga- 
t-tggac-tt 



1 fi 



;C-::gaa5ja -g-g-tggtg ggggc-ga-- -tgtgaggg- 

•.t :-ig---:ct t-t-2acc-c a*:— -^gggt gtg — gg^-r 

:'ca. irgc^ia- aaggrtgg-g tggacgac::- -atr-agaat 

;:ca-.:t ::c jja ::c : :aaca g :':*:acgr:t 2 2ta ::::cagg 



ra la ::tac :: a a:: a 

-ta-cag-rg cc — 

:a.Taga?gg- zczz 

^tg-ca;.:— ct :t 

:taoggag-c teat 

:ctgtg -cca gagg 



ccazz cttcarc::ag aacgrggaga 
tgtgt actgagtggc ggttagcgtg 
cczct gccctgga-t ttcc-atcag 
ttt-a cctgttccat cctgtgcagc 
agcctg gcgggggctg gcagagccac 
get tea gtcagccgct cactcctcca 



aggaaagggt ttttagctag tgtttttcct cgcttttaat 



c--tgg- — a 

targttgacr 
t g-at-t g 
•:-a-cgaggg 
ggaaggggga 
:-::tcctgga a 
tgaca za-za g 
accccaagtg 
gggcactt-t 
gacctcagc 



h r.' 0 
c ICOO 



ccqc::tgcag tg^cta-gaag c^agcaggtg ::-:catgtgct actgacaagt 105-* 

■J ::ag :tt cz2zcz:^gc2 rgg^tcagg:: r5::gqgagc3 grtatratzt 1 1 j ; 

■}Z~AZZ2Z2tq c?.3L^aj\ztz jz^jqqjcca t3ac-i?.crg- --tgtgcagc 1 1 .:■ : 

ggag ::-ggac caggctottg zgtczzzazz -^ggtttgct tccc--tgtgc 

— a.:-g--tgt a:.gat--.ggg ggc-ac-a-- -tgtg-cggt: ;g-ctctggg l."::-; 

zt^z-zz-zzcg tg^tgtgagg gcgggg-tgg c g -t-.iitggc .actt--tcct 

z-jzzz-zzacc czz jqzjL-jca ggg^aggg-c ttgcotgaca i-ac--agc- i::.:- 

\r-\.gt..iaar attctgoagt tgtr.acttag gaag:::tggg z^aggg-aggg l-;:-: 

gt g- :co--.atg g ::tcc-::ugac zczjzczqtq ^cgagtgtat :. ataaaat::g 1-1: 

■\.g?':gg.i.gat g::--gg:ctg ggatgctgtt tgga'jacgga itaaatgttt 1 : : ■; 
z-zZ'ZdiZ^.'Zaa ag 151^ 



.■'10 




,2 


L 1 . 




4 


J12. 




.T 






mo 



:-;jC - 1^2 

Mot 31'. Ser •r.ly Ala Tyr '31y Ai i Ala 
5 



Lvi' Ala '?jly G.ly Ser 



1 



] : 



Leu Arg Ar g P::e Leu Tnr Gin Pro Gin Val Val Ala Arg 



\'al 2yr Leu Val Pne Ala leu lie V^l Pne Ser Cys lie Tyr Gl;, 

- 4 0 4 ^ 

Mlu Gly Tyr £er A.:r. Ala His i31u Ser Ly.: Gin Met Tyr Cys Vol 

r ■-, c z .. 

I-ne As:. Arg Asn G.. u Asp Ala Cy^ Arg Tyr i31y .i^er Ala lie G.\-j 

\'al Leu Ala Phe L.>u Al.a Ser Ala Phe Phe Leu Val Val Asp A.l 



Tyr Pho Pro Gin lie Ser Asn Ala Thr A.^-j:. Arg Lys Tyr Leu V^vl. 

0: 1"L 10: 

:Me Gly Asp Leu L«.:U Phe Ser Ala Leu Trj:. Thr Phe Leu Trp Ph.: 

i:o i:.: 11 : 

Val Gly Phe Cys Phe Leu Thr Asn Gin Trp. Ala Val Thr Asn Pre 



ll.-:- 



loO 



13: 



Lys Asp Val Leu Val Gly Ala Asp Ser Val Arg Ala Ala He Th. 



14 0 



145 



15C 



Ph'-: Ser Phe Phe oer He Phe 3er Trfi Giy Vai Leu Ala Ser Leu 
1:'5 160 165 



Al :i Tyr Gin Arg Tyr Lys Ala GLy Val Asp Asp Fhe He Gin Asn 

170 175- 180 

lyr V:;. Asp PrD Tr.r PrD Asp Pro Asn Thr Ala Tyr Ala Ser Tyr 

155 I'-i'- 195 

Pro Gly Ala Ser Val Asp A-n Tyr Gin G.ln Pro Fro Phe Thr Gin 

•I'OO 2': 5 210 

Asr: Ala Glu Thr Tnr Glu Gly Tyr Gin PrC' Pro Pro Val Tyr 

;i5 220 



. 1 ^ 

;i; • 

1 . 



rn lA 

ArtificiaL Sequen::e 



^-ynthetic o 1 i.-gonucle :>ti ie prot'* 



c^r.cqc cttgit-gt? etc: 24 



. 1'"' ' 1 



DIIA 

Ar t. i f i c i a 1 3 e qu en 



.21 : ■ ::^ynthe::ic -jI ig-jnu ::le I'ti ie prot^e 

. -1 ■.' ■-■ . ■ ^ ''.I 'i 

■■; V -.7 \ a r ^ c a g eg g c ■? g : t a g 2 0 
:li"::- 1*^:;- 

■i::- ;■ ; 

PKA 

' 1 ; • Ar e 1 f i c i a 1 S e qu en c e 



2 2 • ; • J-" y r. h e :: i :; o 1 i g n u c 1 e o tide p r o b e 
'"ja agqe ga zqqctgc-zz'i cac 23 

Mj 0 

2 3 

:'I:a 

". Artificial Sequence 



2j:' synthetic oligonucleotide probe 



• mo: 



; 1.1 
'.12 
: 1 i: 



1 »5 »5 

ga g g ::t cat-gggaaa g tec 23 

5.; 
OMA 

Artificial Sequen::^ 



Synthetic -:> L i genu ::ie jt i ie pr':)be 

1 .'.7 

gaqtct aa-gcaga t-g t actgcgtgtt ::aacc'g ::aa :: gaggatgc^t 50 
: 1 4 3 

E)::a 

Hz'ino sapiens 



:-;:V::.- 163 

■gagccac-ta ccctg-tc::g agg:::aggc: tgcaggg-ct 

.■rgggrgatca -gtgagcB-gaa gga:gc::::gt ggcrgaggc^ 

ctg-gcgggca -gggggacgga ggtgatggcg -ggaag-gga 

at:itt::aagg 2::tg:gagga ::tc?aagaga aaag::c::ggg 

--tggtg-2- zz^tzzjzjc tgc:ggc--t g-t^gtg-tg 

gggtg-tact ctggtatttc -tagggtaca aggcggaggt 

g-gcgtartc aatcgccact 

gtg ?.ct:r ccg r.agtgaaacc 

get caaggagct-; 
g-C ccgtctatt; 
att ctccaaatc : 



cag gt gtac t - ag gcagt zz 
trttacc-gc cgggaat-ta 



a-gaagat 
aac tc za 
ctggttc 
a<:igcgg 

tL>ggctg 



.t-a-cagca c-cgcctggg 
:tttggggag gga-2c-tca 
::cgagcac-g — gg-tgatg 
gca ggca-tgctg gtg gag gag- tgctgtrca- 
fccg tzzzzz^za'^ ggccgagtaz 'gaagtggac:: 
agtgatcctg gaag?.cagtg tgaaagacat agctgcattg 
tgggttgtta c -get ac age ta-gtggg-- aggg-eaggt 
aagggge::tg ar::a::etgge ::t :: :: a get g :: ::tgtggrac3 
caa ggaeet z a tgrteaaae t e :e g ::gea qtggaegetg 
ggqaeegaet gge^atgtat gaegtgge-g ggee-etgga 
ateaeet^gg tgtaeggDtg eage::gecag gageecgtgg 



-at3gg-:ag 
ee--aggt gg 
g--agagggg 
g-t aret-eg 
g-tt-gg-gg 
gatggteag- 
t-t— eagga 
g--aaage-c 
aaec ta Jtae 
e-gettett 
-tgage-e^g 
agt :aa -ag- 
^egagggeet 
aat t ::eacg z 
-etrirggetg 
tgeaggg 
geagagtgee 
gaagaggete 
tggaggttet 



Z'ZZ 



ggcgtcgggg 
a :: t a c g a :: :: 2 
gaagtgaaco 
-ac--cg-ac 

tatgca-tga 
gacgatc^ag 
--gagaggat 
tccc agat-:: t: 
ca ac ::a gtcg 
t-tgtgt>— 
g aga g aaa :: t 
aig ::at ::t ::a 
gcag-gatga 
-tc::ag- gt g 
cgggcgg-cc 
g--::-::;aggg 
gqzjajzj-jz 

I ---ggagga 
aagg-gtggc 
ccgoctgctc 
cgg::gcr g:r 
-cgt.-g.- 
-tggat-a-g 
■zzczqcaqaa 
gccta-cgct 
gggcaagaag 



gccat ::at gg 
3tt-grg3tc 
tga-gctgga 
ctcc: cagcc 
g — -ctctg 
ggagg-agaa 
aacaggaggc 
c-:::gtggt g 
--ct2a-3gg 
ga-ccctgcc 
t g-:tgtgac 
gcgi-r gcag 
g-rcaagg 
agagcagtg- 
aggaccggag 
gacrgcaggg 
■z-z-z :t 3a g ^ 
-atggcagg- 
ctcac-gctg 
:agcat:gg-c 
agaa^tcg-g 
ctgcacccgr 
g-ag-tcgac 
tgcccgcg^g 
ggc-ggggcg 
agrggatgtg 
,accaggtgac 
gatgcctgtc 



-ggtcgt-tg 
t-cgtg-ag- 
3aa-agg-tc 
acta zzcq z z 
ga-ta-gg-t: 
gtatgatttg 
t g-g- ggct- 
g--arggc-g 
g3--ggtgr g 
ctggagagc:: 
ggggt-aagg 
ag--a-a-- : 
rctgr ga-gg 
-aggaagggg 
ctg-g-gaag 
a^gg — cgga 
cg-a-cg-rg 
::ag-::':;::-::::ag 
a--gct gggr 
zzz^iCjqzqc 
3- ggc:tgga 
acc acgaaga 
-a - :cggtgg 

cci ::gcgcga 
cag-tgatcc 
gccacgcatg 
agggtgactc 



gaagaaggg:: 
3ggtgg--t:t 
ga^t --ca gg 
z zaaa z z-zac 
r gg-c-- g 
--g:. g-a- — 
g-gca- "tg 
gga:.::a— at 
-gggt g-a-t 
— t-tgttct 
azz -j.zzzzaeL 
c a g:. g :aaag 
gcagc:tgar: 
tgccat gtgg 
aag-3caacc 
tgagg ag :: ac 
gtggag-tgt 
gttcggggt : 
gataacagct 
Zjzqqazzqz 
gaggtgt-3t 
ggacagccat 
tgcg.::t-ggc 
ttcgag-ccg 
gggcgg^ccc 
cacaggacct 
ctgtgtgccg 
aggtqgtccg 



3tg::a ::ag3t 
-caggr-tgt 
gcgtc-t-ag 
tgctc^tgg^ 
gtttgatgc- 
^g?3-cagtg 
cag---ta-g 



100 J 
iM^, -, 

1 1 i- i 

i: >' 



^aactt-azc 1 .' 



atgg-ttgta 
gtgaatggac 
-gg- — ggat 

ag g a age a - 
tgrctcaacg 
ga - at t -ac 3 
cg-agtgtga 
t gtga-tgtg 
gt3rt--gag 
ga-a-at-tg 
gc -ca- tg-t 
gtt-ctggg- 
tcaaggt gag 
gactacgacg 
cg--gtg-gc 
gc-tgca-tg 
a tea gca a eg 
gtg-agcgag 
get a eegeaa 
ctggtgtgca 



1 • 
It: 
100- 

1" 

1 :. .' 

-L . . 

1.": 



2J5I) 



agjcactzaq tggc::gctgg ttirctgg^gg ggctggtizag 

g g ::t gt gg :: :: gg :;ct: a acta ot t gg 2 gt 3 tarac::::gca 

gat^agctgg atccag--aag L gg::ga -ct: g aggaactg-- 

g-aggg-cca o-tcctggac -cagagag-c cagggcaa:t 

=jggacaagta ttotggcggg gggrggggga gagagcaggc 

■ :aggaggtgg cat-rtgtct: -gtoc-tgat g::-tgctc:a 

.gaggatggag aagtgcoagc ag ::igg g g g t caagargtrc 

::aggc ::a :: a ag ::c ::tt zzjzzzzzza ^l'zzzzzzzzz 

^.r:— -::a-- gctg^-'iaat gcaagg-agt gg — cag-ag 

ggit-tacat c--gaggagt gt-tgaggtg ::gc — ::a-':: 

.:t:gtt*:ggg2 ag:-::tg:cc ccagagag:a ga^: "zcca g :^ 

otggtc-aa:: wtgggaCcrg ggaatggaag gtgr-C'^cat 

:c*:oagagc- ctggagac- g ccaggtgggc -tgctgcca- 

■laggtgggga agt ?.ctga ::t ocagggtcrt t gc-:: :: ^a :: 

=--tggg=-c -r caoagco-:ag acc zz zaczg ggaggtgagc 

f.trgga ataa agotgcotga tcaaaaaaaa aaaaa-aaaaa 

;. io> 1 60 

:il:> 502 

."■l..?:* H'jmo sapiens 

:-10m.> 100 

Met: ?!•<:• Val Ala Glu Ala Pro 3in Va L Ala Giy 
5 10 

■'01.;/ Gly Asp Gly G.u Glu A.:a Giu Pro Gi\. GLy 
20 2 5 

Gys Giu Asp Ser Lys Arg Lys Ala Arg (.^Ly Tyr 

3.:. -i: 

Pro Leu ?he Val Leu Leu Aia Leu Leu Val Leu 
.:)0 5 = 

'.'al Leu Leu Trp Tyr Pho Leu Giy Tyr Ly.^- Ala 
6 5 7 0 

.".'er Gin Val Tyr Ser Gly Ser Leu Arg Val Leu 

8 0 8 5 



-tggggcrtg 2.;00 

t-::a::agg^gt 04 50 

::cc Dt g :: aa a .lOOO 

gocaagcagg ;:::.50 

cctgtggtgg .:»:iOO 

gtgatgg-ag J»550 

--tgagga-- ^TO-;. 
-r ::::gt— .ill [. 

:;aagaatg zz L ~ '. 

tgtacagagg . ^50 

-cggaagc-- ?0 

tgtaag:;caa VjJO 

2tgcotgc-a .;.05 0 

t^agrtgcoc 10:" 
aaa :-.143 



Gly G-ln Gly 

15 

Met the ::^ys A1.-1; 



Leu Arg Leu 



Ala Ser Ala 



60 



Glu Val Met Val 

7 5 

Asn Arg His Phe 
9l 



Jer Gin Asp Leu Thr Arg Arg Glu Ser Ser Ala Phe Arg Ser Glu 



'ib 1 If- 1 jS 

Thr Ala Lys Ala Gin Lys Met Leu Ly.? ^l-: Lv'U lie Thr Ser Thr 

lij ^ 1:^ 12 

Arg Leu Gly Thr Tyr Tyr A^n Ser S»5r G-vr V,-il Tyr Ser Pne G.-.y 

ll:. ' I'---.:. 13:. 

Glu Gly ?r: Leu Thr Cys Pr.e Pne Trp- P:>j lie Leu Gin lie Pr-j 

110 i^. : 

Glu His Ar? Arg Leu Met Leu Ser Pre : : V..il Vol 3 In Ala Le ^ 

l:-: In- 16^ 

Leu Val Glu Glu Leu L'..'U Ser Tnr Va 1 A:- r. S'.:r Ser Ala Ala Va 1 

i":; li-: 

Pro Tyr Arc Ali G.\, Tyr Glu V.!;l A::;p Pr-i' ':^;.u 31y Leu Val II-l 

Leu Glu Ala Ser Val Lys A5p lie Ala Aia L^ju Asn Ser Tnr Leu 

Gly Gys Tyr Arg Tyr- Ser Tyr Val G...y '"I'r. G'.y 31n Vil Leu .'vr-:.' 

.ni 

Leu Lys Gly Pro Jv3p His Leu Ala Ser Ser i"ys Leu Trp His Lea 



Gin Gly Pre Lys A^-p Leu Met. Leu Lys L^-u Ar-g Leu 31u Trp Lnr 

L-lV S:.0 ' " L:.^ 

Leu Ala Glu Cys .Arc Asp Arg Leu A.La I-let Tyr Asp Vil Ala G^ly 

L 1 1- ^ K 

Pre Leu Glu Lys Arg L-u lie Thr Ser '/al Tyr jly Gys Ser Arg 

1 V S ; :-: 0 . ; ■: I 

Gin i3^u Pro Val Val Glu Val Leu Ala Ser G'.y Ala He Met Ala 

1 '? 0 ? : '. '[ 

V<^1 Val Trp' Lys l>ys G^y L(Eu His Sc^r Tyr Tyr A = p Pro Phe '.'a 1 

■•■ 1 ': \ : 

Leu Ser Val Gin Pro Val Val Phe G...n A.l.a (::-.-s Glu Val Asn Leu 



Thr Leu Asp Asn Arg Leu Asp S»;.r Gin I'^^y V.il Leu Ser Thr 



^4^ 



Tyr Phe Pro Ser Tyr Tyr Ser Pro G....n ""nr H.i.s Cys Ser Trp His 

J • j : 6 I 

Leu Thr Val Pro Ser Leu Asp* Tyr G.;.y Leu A... a Leu Trp Phe Asf' 

Ala Tyr Ala Leu Arg Arg Gin Lys Tyr Asp Leu Pro Cys Thr Gin 



3^0 ''>^b "S-^' 

•jly jln Trp Thr I "..e Gin Asn Arg Ar g :.'ju Zys jly Leu Arg : i.- 

3:)5 .;.-in .; v. 

Leu Gin Pro Tyr Al-i Glu Arg Tie Prn V-il Val Ala Thr Ala 'ay 



lie Thr He A:.:n Pn.:.- Thr Ser Gin II-- Leu Thr 31y Pro Gly 

Vai Arg Val H.:.s Tyr 31y Leu Tyr Asr. Ser Asp Pro Cys ?: .■ 

440 ' .1-;^ 

jly Glu Phe Leu Gy- 3er Val A^-in 31y Lou Zy? Val Pro Ala :y;-? 

4 : 4 " 4 » V 

Asp Gly Val Lys Asp Zys Pro .Acn 31 y L-..U A^p Zlu Ar :j Asn :y/ 



Val Gys Arg Ala Thir Phe Gin Gys Lyi- 1 u Asp Ser Thr Gys T.- 

4 r!:' 4 '-^ 4 

Sei- Le^u Pre Ly:-' '/::il Gye Asp Gi.ly 31r. Asp :ys Le . Asn l. y 

Ser Asp Glu Glu 'j!.n Gys 3 In 3.. u 31 y u 1 Pr«:' :ys Gly Thr P 



Thr Phe Gin Gys Glu Asp Arg Sor :ys '.'.^1 Lys Lys Pr:- Asn 
Gin Gys Asp Gly Af'^j Pre Asp 3ys Arg /\sr' Gly S-jr Asp Glu 



His Gys Asp Gys Gly Leu Gin Gly Pr-:- ^"'er Ser Arg lie Val '3 . y 

Gly Ala Val Ser Ser Glu Gly '31u Trp Pr-: Trj:- Gin Ala Ser Lvu 

I- • 7 c - - •• 

Gin Val Arg Gly Arg H:.s He Cys i^^y Gly Ala L-u He Ala Asy' 



Arg l^rp Val lie ^rhr Ala Ala His Gys 1 he G:.n Glu Asp Ser M'.t.. 

civ ."-IL 

Ala Ser Thr Val Leu Trp' Thr Val Phe Leu Gly Lys Val Trp (41u 

'"10 t"l: »■■•,(.■ 

Asn Ser Arg Trp' P: Gly Glu Val Ser- ] he Lys V..-.! Ser Arg L^^u 

'.-41 4 L 



MO 



Leu Leu His Pre Tyr His Glu Glu Asp I'^-r His A;--p Tyr Asp 
Ala Leu Leu Gin Leu Asp His Pro Val Val Arg Ser Ala Ala Val 



670 



675 



7irg Pro Val Cys :..*iu Pro Ala Arg Ser His Phe Phe Glu Pro Gly 



635 



6Q'" 



i^eu His Cys Trp Me Thr Gly Trp Gly Ala Leu hrj Glu 31y GJ^ 



Prj lie Ser Asn Ala Lea Gin Lys Val. 
< 1 0 



7 ] 5 



Vnl Gin Leu He Pro 



Gjlr. Asr. Leu Cys Jer Glu Ala Tyr Arr Tvr Gin Va 1 Tnr Pro Arg 



Me: Lej Cys Ala CtIv Tyr Arg Lys Gly Lys Lys Asp Ala Cys Glr; 
Gly Asp Ser Gly '^Ay Pro Le j V=i1 Cys Lys Ala Lea 3- 



J 1 r\ r g 



Trp Phe Leu Ala ::;iy Leu Val Ser Trp 



7 7 5 



Leu 1 y C y 3 j 1 v' A r g 



78C 



■^ro Asn Tyr Phe -'^ly Val Tyr Thr Arg He Tnr 31y Val He Ser 



7rr. He 2 In Gin Val Val Tnr 



:.:i: 
:.:ll 
:JH 
:::li- 


• 170 
^ 13 27 
' D\A 
' H-:mo 


sap lens 










:;oc 

■JOB 


. 17 0 

:::c3ggg 


ooagtggacg 


atccagaa ca 


3?ag.7:tg- g 


tgg--ctg3go 


50 


• it r. 


■:tg::ag :: 


0 2t.ac;ooga 


gagga-co^c 


g:.ggtggooa 


-gg^ogggat 


10 J 


■.:a :; 


atoaao. 


t:t-::ao zx. coo 


agatotco :::: 


oa-ogggo-- 


ggtgtgoggg 


15'; 


\g- 


.iczat jg 


oot.gta':- aao 


cagtoggaoo 


--tg :3-*:gg 


agago:. z^zzc 






.. -rgt ga 


argga-totg 


tgtcootg:o 


t:gtg..t:gggg 


t -Eiaggaotg 






.:aar.g JO 


ot'jga tgaga 


gaaaotgogt 


tt g-.igag:c 


a-att— ago 




■7ca 


.agag ja 


oa'"4::a ::at:go 


atotca-r go 


2::aa•■^gt zzq 


oga-gggoag 






•uotgto 


r Ciiaogg ::ag 


cgatgaagag 


:agtj-oagg 


aaggggtg^o 




.■■;tg 


-gggaoa 


ntoac-ttco 


agtc'igagga 


oogg.. go-go 


gtgaagaago 


^ z* ■.- 


'■■:ca.i ::cc'g ::a 


gtgtgatggg 


cggcocga 


goaggga-gg 


otoggatgag 


t 00 


gag. 


:actgtg 


aotgtggcct 


ccagggccoi^ 


tooagoogoa 


otgttggtgg 


55 0 



agr-tgtgtcc trc^agggtg agtggccatq gcaggccag- 

ggggt-ga-a ^atc-gtgg^ ggggc-ctca ::-g:-5a:cg 

..i-ag-rg--2 a 3t get tec a ggaggaeag:: atgg-rr-ea 

.jaeegig--: ecggg-aagg rgtggeaga^^ -teg-g^cgg 
ugt— rteaa gg-gag^eg- g - ::r g aee^gtaeea 

agr-^atgaet a::ga::gtg5c get rjetge 5g etegarraee 

er>gg--g-- gtgegeeeeg tet:jeetg— egegeg — ee 

age::-5j--': g-aetg--gg atr;i-ggg- gggg-ge:tt 

J g - z-:: at - a geaa - ge- - 1 ge a-:ia aa gt ? gat gt geagt 

•Tija .:et-jtge ag-gagge-t ategetaeea ggtga::geca 

■.ng-'^'^get a e-geaaggge aag:iaggatg eetgt^aggg 

ggt jg tgtgeaagg- act-agtgge -getggttc- 

^gt:a.?:-:gg gg--tggget grg-:(— ggce taaetactt^ 

e 3 ::-;e.:iteae aggtgtgatc agetggatcc agcaagtggt 

.:iet jC'::. ::e :: tg::aaageag gg t :. ta tet c etggaeteag 
.VZBi-iC\'j2za ag::aggggga eaa::tat 13 2 7 

I '"I • : V I 
: I :. ' .;. •; 
.,1/: ■ j:ja 

..113 • Artificial Sequence 



etccaggttc 
-t gggt gata 
eggtg-tgtg 
-etggagagg 
-gaagagga^ 
-ggtggtgtg 
-aettete-g 
g-g-gaggg3 
t gate z za za 
cgcatgeegt 
tga-teaggt 
tgg-gggget 
ggegtetaea 
gacetgagga 
agagcccagg 



E : 

E 

q: 

C, 

10 jj 

1> 

1100 
ll:-0 
12 00 
125 0 

130C 



'22:'- :fynthet.ie zd igonueie<":'t iie probe 
MO". - I'l 

vaa'jaaetgc eeae:getee eago 2 4 



E'lIA 

I':-.- A:-tificial Sequence 



Synthetic c ligonuclec tide prcbe 



taavccaqca gtgcaggecg gg 22 



.lin 
::ll 

212 



]'^3 
^ ( 

L'lJA 



Artificial Sequen-e 



Tyntheti:: jl i jimu :: le jti ie p-robe 



.:it-7 jcc a ::ggtq:::t gtq -g a iicgtgttc ct gggcaagg tgtggcagaa 50 

riMA 

Ar^^ificial Sequence 



1.': • ^"vr: the tic igc'nuc Le-:'ti ie ^^'Tobe 
. ."J : rta ;::a ctgaggagg:: aga^g 25 



■ E'MA 

• Ar*:Lfi::ial Sequence 



fi g ".I "^ac :a :: a::agigt2ca itc^c 25 



• ['::a 

. i .- • L fi ::ial Seg-jen-: 



:2j'^- Syv.tneziz o i igc nu Lec-t ide prcbe 
- 1 .'6 

zj'jt.-j tG.-j^:tt gc ::gt:g::aci^ ::aggg:: ::agt ggacgatcca gaacaggagg 5 J 

1 

■ I - 10 
.21 :. ■ l-::a 

■ 2 1 V . • H .'mo s ap i en 3 
:4ju.' 177 

gga':gagggc agatctcgtt ::tggggcaag ccgttgacac rcgctccctg 50 

cca':cg::ccg ggctci::gtgc cgccaagttt tcatittcca ccttctctgc 100 

ctCi :agr Ci:.c ccagcccctg gccgagagaa gggtcttacc ggccgggatt 150 

gctqgaaaca ccaagaggtg gtttttgttt ::ttaaaactt ctgtttcttg 2l0 

ggagggggtg tggcggggca ggatgagcaa ctccgttcct ctgctctgtt 25 0 



tctqqagczt ctgrtattg^ ttt5::tg::gg ggagc ::-::cgt ac::ttttggt 3j' 

cca :^ag ;^ ga:: gg::tggaaga taa5::t2ra:: aa3::c::asag zz-izacaj^z 3'-'. 

tgaggt.-raaa 22ar::cgtga ggttitaa::^" zz^zblZzzzz aagga::c3ag 4 

agcaigaa 5 g acgctia ::ct 3 t rrcgtcggc a::ag33agcc ::ttagaaga:: 'J^-'! 

tg::.jg::t:tca acacgairagc taaaaccttr ztzazz^'ztc airggatgga:: li-O- 

gat gag-::ggt atcctrgaaa actggrtgca ::aaact::gcg c ::a g ::-::tg :: x-:.! 

a::a.jaagaga g a a a g a :: g aatgtag::cg ig g*: *: g a ::t g g ::t :::::: ::ct g 6 

g--:accagc tttaca:gga -gcggt-aat aatao-aggg tggtgggaca d:--: 

cag-^acigcc aggacgctcg a-::::ggctgca ggagaaggac gattttccto TO-' 

-3g:n^Hiigt zzazzzjatz ggctacagc- t-ggag-g-a ::gtgg-cggg 7:-: 

latjcaggca a-rtogrgaa aggaa::gg*:g gg-:gaat-a -aggt^-gga &:.■; 

t ::c". g :: 3 ggg z:at gttt g aagggg::cga ::atc ^acaa g a g g ^tct: ::t: 3 f,:-. 

cggacgatg- agatttcgtg gatgtc-to- acao-tacao gogtroctt- 9<: : 

ggc". " ga g ?,a t::ggtattc:a gacgcct^ig ggc::a^a::tg aca::2t:a32C 9: ! 

-aatgggggt ga^tt^-ag- -aggc::g:.gg acr-aa-gat gr^trgggat lO'j'. 

:aa^ t gca:. a tggaa^aatc acagaggtgg ::aaaa':gtga g::atgagcga 11 :'"! 

gc-::-;j':ccac-:: zzzttqztqa ctctctgg*:g aatcaggaca ag gagt tt 11 

zcz^^-zza-j tgcactgact ccaarcgctt caaaaagggg at^tgtctga 111:'! 

g ^ g ::aa gaaocg*:::gt aatagcattg gctacaatg:: caagaaaa::g 1.iCl 

agg.:i a ::a a ga ggaacagcaa aatgta^cta aaa ac 2:;ggg caggoatg :: lijoL 

•:tt-":aga g gt aa^crtcagt ccot ggagtg tcc^tgagga aggc::ctraa IjC'L 

tacot ?. rite ttaata::cat gctgcagagc agggcacato ctag::ccagg i::.:-L 

agaagtggcc ag::acaatcc aatcaaatcg ttg raaatra gattacactg l-'^iJC 

tgc.iitgt. :: r.t aggaaaggga atctttacaa aataaacagt gtgga'::cc2t 14 50 

aat.'-aaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 15 00 

aaa.iaaaaaa 1510 

.no - 173 
.111 - J 54 
.112:- PRT 

213'.' Homo sapiens 



<A00> 178 

lAe\. 3er Asn Ser Val Prj Leu Leu Zys Phe Trp Ser Leu Zys Tyr 

l-J 

■•:vs ?rie Ala Ala --^ly Ser Pro Val Pro PS-i 31y Pr:) 31u 31y Ar'j 

Leu 31u Asp Lys l^ou Hii" Lys Pro Lys A..u Thr 31n Thr 31u V..:;: 

Lys Pro Ser Val Ar:: Pho Asn Leu Arq T:\r Ser Lys Asp Pro -3 i u 



H:ih?: -Tilu Gly Cys Tyr Leu Ser Val 31y H..l^ Ser jln Pro Le^ u 

6S VO 

Asp -lys Ser Pne Asn Me*. Thr Ala Lys Tr.r Phe Pne lie He -lis 

'■^ly Trp Tnr Mec Sor Giy He Phe jIu Asr; Trp Le j His Lys Lou 



Val Ser Ala Leu :Iis Thr Arg Slu Lys Asc) Ali Asn Val Val V^l 

11-:= 1.::; 

Val AsF» Trp Leu Pro Leu Ala His Gin Lou Tyr Thr Asp Ala Val 



Asn Asn Tnr Arg '/al Val Gly His oor 7... e Alb Arg Met Lou A^r 

Trp Leu Gin Glu L^ys Asp. Asp Phe Ser L^-u 3iy Asn Val HLs L^ju 

:io Gl;/ Tyr Ser Leu Gly Ala His Val Ala Gly Tyr Ala C^ly Asn 

i^j r-t- 

Phe Val Lys Gly Thr Val Gly Arc He Thr Gly Leu Asp Pro Ala 

1 5 1 / C- "j 

(iiy Pro Met Phe '^lu Gly Ala Asp He ills Lys Arq Leu Ser Pi-: 

. :l O .IL : .": 1 ; 

Asf' Asp' Ala Asp Phe Va: Asp Val Leu iiis Thr Tyr Thr Arg ..;*:r 



Phe Gly Leu Ser He (31y He (^In Meu Pr^: Val Gly His lie .-Lsp 
J 3 1) .MO 

Ho Tyr Pro Asn (.;.] y Gly Asp Phe Gin Pro i31y Cys <31y Leu /vi-.n 

.-.A 5 ;:f : ' : 

Asp Val Leu Gly .-"if-r He Ala Tyr Gly T'hr 11^- Thr Glu Val \\x\ 

..^■■0 ::l5 .;vc 

Lys Gys Glu His (Hu Arg Ala Val His Leu Phe Val Asp Ser Lr.iu 

^75 L8ij Lb5 



Val Asn Gin Asp Lys Pr:> Ser Phe Ala Phe Gin Cys Thr Asp 3er 

2 r3 2':* 5 300 



Asn Arg Phe Lys Lys Gly lie Cys Leu Ser Cys Arg Lys Asn Arg 
30 5 31 0 .315 

Cys Asn Ser lie 31y Tyr Asn Ala Lys Lys Met Arg Asn Lys Arg 
3 CO 32 5 330 

A.-:n Ser Lys Met Tyr Leu Lys Thr Arg Ala Gly Met Pro Phe Arg 
3:-. 5 34Ci 34 5 

■■;:■/ Asn Leu 3 In S-r Leu 31 u Cys Pfo 
350 

179 

:^ 1 ' Artificial 3'"!guen::e 

: SyriTihetlc :>1 1 gonucle-jt i dtF3 pr^k^e 

v :;agc "i^ga g ::gag 3 : ^to caz 23 

::.]■'■'• ]-•: 
'111- ir. 
::!iA 

.'/].* ^ Artifi::i.al Sequen::e 



•:223' synthetic o L i.gonucle-:'t ide probe 

-lO'.: • 

g'-r.at*; -.jcaa ^ggttctt^c gg::.3gc 2 6 

:."■ = ;■ • i:::a 

- Artificial Sequence 



Synthetic c ligonucle<: tide probe 

M"- .;• 1 1 

tt<.-:act-^tct ggtgaatcag gacaag^cga gttttgcctt ccag 44 

■ " " r . 1 •• '■ 

: ::;..;o 
D!:a 

:2i. Hi. i!io sapiens 

: 4 i ] I j : ' 1 irC: 

cqgacgcgtg qgcggacgcg tgggcctggg caagggccgg ggcgccgggc 50 



jac -a 5gc -a 

-a-c;-cc-t 
at-^agag- a 
-accagggaq 
::c aca gaa 
get ggiicac: 

-ta^aagtg: 
ct-cc-g — 
t caeca tea g 
ac rctacgct 
-ag-c-tctg 
ct ?gg?c-ag 
gattggcrga 
tgtat— g-t 
zitgatgaa g :: 
c-cgt-cc- 

cct<g-cattg 
ttca-agc-c 
ccctgggccc 
gcaatggc aa 
tcctacca-a 
ccatgtgcgg 



ct t ::2cct c :: 
ggagrggag- 
tgg->::gaag 
ga— aggggc 
-agtgccgag 
ggcggcggac 
a-tc--gggc 
cgggtcgagc 
cctgggcgcc 
tccgggaccc 

t r 1 1 r 2a aat 
aggg^a- — t 
aact gc a ::cr 
gttc-agaag 

cag-tgc-cg 
ag zac :: :: at: g 
t gtgcctg-a 
gt :-ag-gct: 
aggttg-ag- 
-cctg-cttg 
--tggatat a 
g-t:gctggac 
rggacttggg 
--tgagagct 
ggctgtcact 
cagttgcttg 
ggctat tgct 



::cc g :;ttcc :: 
agca---gg- 
aggaagtggt 
gct-g-tg — 
a-^-gggg — 
ggaga aaa r a 
tg — g — g:c 
-cggg-catg 
cgggg-t-cg 
trccggcacc 
tc-tc-tt gg 
catg-ttgtg 
a-agagg--:: 
gg-t-at--t 
ct a-a--tgg 
gccactgatc 
gggg^aacgt 
gg-cagggct 
ggaagagttt 
gtgat ggggt 
tcaga---ct 
caat gt ::a ::c 
zaca 2-2Zaqc 
2cccatgatg 
-tttggagat 
-c-gactact 
gtggagacac 
gagcaatggt 
tgccttggga 



tgt-g-gntc 
cggcc-tggg 
::tcaaa c zee 
tg-ggg?.ggg 
tr.aggag-:g 
a r.t :: zaaa gt 
tc- — g-- — 
gage — : cct 
ccgcgaccc- 
t-tggacag- 
aggcg-t-t g 
agga:::::::^:; 

— ggtc::ggg 
g g g -a g = a a g 

— tgtgg- - 
tccctgtgtg 
ca :catcact 
t2ctg:t ztz 
za gt gc ::t ga 
tg3tg--tgt 
•:2:-tgg2-t 
ttggagga-t 

agtctc- 
ggcggct 
gtgcatg 
gcgtagtct- 
tgtctggcca 
cgtggcttca 
cagaccctgt 



::gctggctg g 
ggctgacagt 
gg-aggtggc 
r.tgtaggcga 
g--3-gggag 
t gg-gaaagg 
-ag---tgg- 
ggggagg-gg 
atcgggtaga 
c-aggatgct 
g3--atc-ag 
ag^agtg-t- 
a ::ag 2 :: g::a :: 
gaa-aga-tg 
a gag - get t a 
a gg- ace tee 
taeag-tatg 
zza za'j z zaa 
a— accg^t g 
gg-gatgget 
gaee ireaaga 
z -tatggggt 
-.acccccagt 
ggccgtgeg: 
tgtatgaegg 
aceeact tea 
ggctgttgtg 
atgecac ::ta 
ggettaggct 



1:0 



'o :• 'J 



1 : : 0 

: j 
1 1 0 j 
11 :-0 

i;; .: J 
1 i: j 
i;-.5 :• 

14 Ot 
1 4 .: i] 
1 ^ 0 0 



-tgg--tggg agct3g-gaa ggccta'g;^t3 

-ag^gctg-g aoggctcatg ggactgtgct 

ctg-ocagg- tg^-caoctg ga-a-ttccr 

ctgg-gcca^ age — gcca- ctgc— gctg 

ct-tjtgotg atggag-aga tgagagaog- 

-aatttccga tgc-gggacg agaagtg-gt 

atggg-ag-c aga-tgcgcg gacggcag-g 

jttctgcocc g::aaggtcat ^acagctg::a 

cg?--t?2tc ctggtcarog cc-tggg-tg 

^,r-gcac--a ^gagca-ag- a C r-tt:: 

gagattgtgc ag-agcaggc ^c-zzczzzcz 

-^jqz-^z zazc •::c a 2 :: tgia 5 a agao:: 1 1 :: :: 

a::t:cagt g^:: ^gg-aacct j -gitctcc 

atga:t3-ag ^aggtggc-- a^gtgc- -g- 

gat gc?a-;3 -tgg-a-g-- gt^r^-g-rg 

zc aacac zc z ggc*: cgggc z t g ag g - ^a 

g--gc-c-C3 r.tgagg---- aga-ggtgg- 

zgjqjzaqzj ggcgggcaag a^ggggagca 

agg— 3cc-t cc-at-tg-r agra-gi3tc 

gaag--ccag gg::aotgcc ctca:tg:cc 

tggag-ggtg caggccctg- gaggccg^ct 

cagga-caao ccggag--C3 ■zzzqqa-zzcc 

gaagatgagg acgatgtgct a-tggtgcca 

ggtagctgag gcagaggatg agccactgct 

ct^ractgag gc zzczc^zc-z t gggggctct 

ttagaggtgg gt-agcctcc c zzccaccac 

tt-agggact tgg-gggcct czcgzzgacc 

taagtgtccc tcaggcaggg agagggctca 



age get get a 
gae ggeacag 
et gtgggget. 
a:egetgeaa 
tgteggeatt 
gt atgaga-g 
at gagtggga 
great- ggea 
e ae 3t g za a g 

ta-gggeage 
:: aea ga g aa t 
Ziza gat zzz 
-gt-g- -ag- 
-tgggg-ttg 
gat- — agg: 
aeagg- -eag 
gg-a--e-:a 



-agtgagg-a 
atgaggagga 
ge:.gg-aeet 
3ta eeagaet 
g— ageetgg 
rgggtgtg-g 
::t g::i:eetat 
g-etagtgtg 
::t::iatg::3a 
gatggaggrt 
ceaccgeeea 
:: ::taatgata 
a 3 g 3 ::a g g at 
gggg--g-tt 
et--3t-gaa 
ea za z zzz zz 
-e:gt gaggg 
zz^zzzzazza 



155 0 

IT 



-age23--a- taetgt.; 



: t aga': 



eag- 
eagt 
gag- 
a ggg 
agtg 
tteet teeet 
etatgtaget 
eagagtctee 



gttgee 
a-aeag 
-tgget 
taeetg 

aeteat 



:3at -a eta: 



-eggggee-e 
e-tggeeetg 
-gggggtgtg 
gaeetggggg 
geaea a eett 
gteeetggat 
getataa agt 
tetgtae gtg 



rjf 0 



jazaiccczaq tcc:cttcac2 accac::tg^t zzzcac:^^cza 295v 

qqtqgctgtr tttaaaaagt aaagttictta qaqgatcata ?00"'' 

clccatc-2tz gc::aaacctc tiacccaa^a-^ t g-ifcct t.aag l-O'rO 

ccaatcaacc agagaczcz-z caqcz-zczaa. q g ^'gaig'iiatt Z-l'-iv 

ctgag-grttt gc ::atc ::a :a atcc ::tc ?.t 5i a ^ggcctgg 31' 0 

gajtgcaaca aargct i:c ta ttccsta^cr. a:^g::att:jc 32'""' 

g.fi ggt ::aaaa ataaaggaat cataz^tzzz 32-^0 



gccat ggcca 

-cac-attt g 

gg-ccgga-a 

.:accggaa- g 

vgggoagaa :: 

zz za ::aaaaa 

-cagtaagrt 

:2n • 1:3 
:jll • 712 

:212 • PRT 

;21. V- HC'H::' sapiens 

i-lez Leu Leu Ala Tnr Leu Leu Leu Leu Leu Leu 'j^y G^y /^La Le; 



Ala His Pro As::- Ar lie lie ?he Pr:> Asr. His 



Glu 



Pro Pro Ala Va.l 



iU Leu GLu 7a L 31r. Gly Thr L-;;u G."..r. .Arg ?.r 

1- L" -1 :■ 

Leu Val Ar? Asp- Ser Arg Thr 3er Pro Ala Asn Gys Thr Trp Leu 

:ie Leu Gly oer Lys Glu nn Thr Val Tnr He Arq ?ne Gin Ly.r- 



Leu His Leu Ala :ys Gly 3er jIu Arg Leu Thr Leu Arg 3er Pr- 



Leu Gin Prj Leu He 3er Leu Cys Glu Ala ?ro Pro 3<:;r Pro Leu 



1 -J ; 



1 : 11.: 

Ala Arg Ala Pro Met Gly Gin Gly Phe L.:0 



Asp Trp Leu He: 
Arg Cys Val Sei 



I A 0 



Leu Gin Glu Glu Pne Gin 
1-; .: 



1.^ 



Gly Asp Gly Ser Asp^ Glu Ala Gly Cys 

170 



17^ 



IL 



illn Leu Prj Gly G.. y Asn Val Ihr He Thr Tyr 2.:*r Tyr Ala G.l y 



i:; :■ 

..eu 3^i;r Tyi- 3er Gin 
13^. 



|_.'/s ^eu i-isn 



A.la Val Gin Arg Cys Asp Gly V.-xl Asp Ala Cys 



Ser A:-;p Pro Phe Pro 

18 0 



Gly Leu Thr Pro Arg Pro Val Pro 3er Leu Pro Cys Asn \'al Thr 



185 i>: 

Leu -^lu Asp Phe Tyr Gly Val Phe Ser Prj Gly Tyr Thr H:..^ 

:^00 21' 

Leu Ala Ser Val. oer His Pro Gin Ser Gy^' His Trp' Leu Leu Asr 

P;ro His Asp' Gly Arq Arg Leu Ala Val Ar q Phe Thr Ala Leu Asy 

Leu Gly Phe :;iy Asp Ala Val H: s Val ?yr Asr^ Gly Pro Gly Pr-: 
L'\z 

PrC' Glu Ser Se;i' Ar-^^ Leu Leu Ar"g Ser L-... Thr His Phe Ser .Asr. 

Gly Lys Ala Va.: '-h- Val Gl. Thr Leu J-r Gly Glr A.:.a Val Va : 

1 : 1; • = 0 1 I' 

Ser Tyr His Thr Val Ala Tr^^ S*-.-r Asn G.y Arg Gly Phe Asn AJ a 

Thr Tyr His Va.: Aro 31y Tyr Gys Leu Pr.-- Trr. Asp Arg PrC' '"ys 
:;0^ 

Gly Leu Sly Sei" Gi.y Leu Gl^' Ala Sly Glu G-ly Leu Gly Glu A.rg 

T y r Ser G 1 u A la Sin Ar g C y s A s p -.'i 1 y Ser T r p As p Z y s A 1 a 



^ 



Asp G^y Thr Asp Lllu Glu Asp' Cys PrC' iy Cys Pro PrC' Gly s 

Phe Pre. Gy= 3iy A.: a Ala '^ly Thr Ser Z '. y Ala Thr Ala Gys Tyr 

Ik^^Z' y-'r: 

Leu Pre- Ala Asp Arg Gys Asn Tyr G.ln Thr Phe Gys Ala Asp* iJ.: y 

Ala A^p. Gl'. Arg Ar<;r Gys Arg H.:s Gys Mr. Pr^: Gly Asn Pne Arg 



Cys Arg Asp Glu Ly;5 Cys Val Tyr G.Lu Thr Trp Val Cys Asp Gly 



Gin Pre Asp Cys Ala Asp i31y Ser A^-p ilu Trp Asp Cys Ser 

*1 ^ ^' ■■! *' . 

Val Lr-u Pre. Arg Ly.: Val He Thr Ala a:.j Val He Gly Ser 



-1 



Val Cys 1^1 y Leu Leu Leu Val He A. I a Lf-.- Gly Cys Thr Cys Lys 
Leu Tyr Ala He Arg Thr Gin Glu Tyr Jttr lie Phe Ala Pro Leu 



3er Arg Met Glu 

Tyr Gly Gin Leu 

?he Pr-> Thr G.Lu 

Ar-g 3er Leu Leu 

Gly ?r-j Gly Ala 

Le^ Va! Ar? Arg 

Thr ?r-:.' Ala. Arg 

Al a Al u Pri' Leu 

31y Gly Ala 

Le-. ?r.. He Lys 

Pro Tnr Th.r Val 

Leu Glu Pre Ser 

/vr'i: Le.. Leu Pro 

•'rC' Gly Pre- His 

'/<a.I Leu Leu Val 

/\la Glu Asp- Glu 

:..1J> DMA 

:L1.:.* A::-tificial 



Ala Glu He Val 
•18:. 

:ie Ala 31n :;ly 

A.:.r; Pro Asn Asp 

Gl:\ rie Leu Arr 



Arr Ar-g Arg Illr. 



L-.:u Arg Arg Trr 
5 0 

Ala Ser Glu Ala 



. Al a Leu Ast 



Val Gly' Gi. y .ilr. 

Ala Pr:' Leu E'rc 
61 0 

Prj Glu Ala Pro 

Leu Leu Ser -r.ly 
6 •: C) 

Ser Lej Gly Pre 
6 *:i :• 

Thr Ala Val Leu 



Pr: Leu Ala i:;iu 

6 :»5 

Prci Leu Leu Thr 
71 J 



Sequence 



4 7^, 

Gin jln Ala 

Ala II.. ■■ Pro Pro 

Asn I^-r Val Leu 



Gin A~.r. Met Thr 



Arq Ziy Arg Leu 



Gly Leu Leu Pro 
5 h 

Arg S :^ln Val 



Gly ?^y Tnr Gly 



Asp :-:y G.lu Gin 
Set" Ala Ser Thr 



Gly ::'ro Leu Pro 



Va.l Va.. Giln 

K. 5 

Pt':* Gi'j Pro 

Ala Leu Glu 
6 -7 .:■ 

Pro G.l y Val 
7i 0 



48 0 

Pro Pro Ser 
4 9 5 

Val Glu Asp 

5 1 0 

Gly Asn Leu 



Pro Gly 'Uy 
Met Ar3 Ari: 



Arc- Thr- A^.n 
'i- 7' 

Thr Pri' Ser 



Pro Ala Arg 

ifi M !]■ 

Ala Prj Pr:. 

6 1 

Ser Pri' Ala 
K> 3 0 

Ser Leu Pr:- 
64 5 

Ala Leu Arc Gly 
K' 6 0 

Thr Arg Ser Pre 
6 '7 : 

Asp Glu Asp' Asp 

Trp Val Ala Glu 
7 0 5 



Synthetic oligonuclectide pre't^e 



•1 ■■)-!> 

J :t gt'":act gt-ggaga ::a-:: 20 



d:ja 

Artificial Sequence 



Syntheci:: oi i genu ^lecit i de pr-jt^e 
■T iga*. cat tacagctg 18 

Ai~tificial Sequence 
' c'/ntheric :>.! Lgc-nu ::leot ide pri't^e 

J bi.-siCh *". a gg ag na gcc :: ::a :: t :: 2 3 

• _ : . • 1 •: 
- i : - :-• 

' .: i: ■ Z'liA 

■ Artificial Sequence 
Synthetic olig-:nu ::leotide pr^ke 
V '/c t g t gc t g ::a c a a t 3 1 c a g 2 3 

• L'llA 

- Art. ificial Sequence 
':.":2."- ' Synthetic dig Dnucleocide pre be 
'^f/'.r. ar t get tgccttggga cagacc::tgt ggcttaggct ctggc 4 5 

i:i:a 

• . • Hmitio sapiens 
v.; (jL . ' 1 !? ? 

cgagctgggc gagaagtagg ggagggcggt gctccgccgc ggtggcggtt 50 
gctatcgctt cgcagaacct actcaggcag ccagctgaga agagttgagg 100 



qaaagtg^tg ^tgctgggtc tgcaga::gcg atggataa^g tgcagccgaa 150 

.lataaaarat 3gc-::c::ttct: gctt::agtgt gaaaggccac -jziiadijazjc 200 

rgcqg^rggc actaa::tgtg ac a t ::t a tga ::3ttt:ttta:. ::a t.cg ::acaa :::': 0 

i^ccjcrgaac caratat tg:: carcac*:gga tttgaagtCEi ccgt tatot.t ;:.-jO 

• it. t*: treat a cfct-iatatg cact ::a gact tga:: ::gat i i aigaagtggt 3:0 

*:at ^ttggcc tzzqcztgaz at t: a tea act ::actggtaa:: aa::agt:att':: -1:0 

iitg-.^tcat : g tatctgtgrt ggra::tgata ^ ::a ga na 3 :: a raacattgac -1 : j 

agctggtgga ggg-gtgttrg -a-ttgtgac agcagtatg- tgtcttgc-g ;0 

ajggggccct rattta::2gg aag::tt:tgt tea a t ::c :: a g ::ggt::cttac : ! 

:agaaaaagc ctgtgeatga aaaaaaagaa gttttgtaat tttatattac 6 J': 

ttf:,tagttt gatactaagt attaaacata t:tt::tgtatL ctti::caaaaa 6-jO 

■ iaa.iaaaaaa aaa 663 

.:10> 100 
.■:l.l> 1:2 
.Jll:- PF/r 

OlO;- Hc'Hio sapiens 
:4 00> 190 

Met Asp Asn Vai 3 In ?rD Lys lie Lys His Ar:? Pro Phe Cys Pr.e 

1 5 10 ^ 15 

Oer Val Lys Gly His Val Lys Met Leu Arg Leu Ala Leu Thr 



7hr Ser Met Thr Phe Phe lie Lie Ala Gin Ala Pro Glu Pro Tyr 

4 0 4t 

.Me Val He Thr Gly Phe Glu Val Thr Val He Leu Phe Phe He 

Leu Leu Tyr Va': Leu Arg Leu Asp Arg Leu Met Lys Trp Leu Pr.e 

"/ ': 7 : 

Trp Pro Leu Leu A::.f.' He He Asn Ser Leu Val Thr Thr Vai Phe 

If 0 6 .: '.'f 0 

I'Ui-t Leu :ie Val Si-r Val Leu Ala Leu H»l; Pro Glu Thr Thr Thr 

■^0 10 'J 

L«:u Thr Val Gly Gly Gly Val Phe A..a Leu Val Thr Ala Vai Cys 

HO Ht :;:o 

Cys Leu Ala Asp Gly Ala Leu He Tyr Arg Lys Leu Leu Phe Asn 

12S 130 i;:;5 



-r"' Ser 31 y PrD Tyr 31n Lys Lys Pro Val His Glu Lys Lys Giu 







140 




145 




150 


Va . 


Leu 












• w -L ■ ' 


■ ^ IJl 














■ 4-f^5 














. ' DMA 












:::l 


• H'jirio 


sapiens 










; 2 : » 














7", 212, 234, 487 












• ur.'inown base 










■i ' ' ' ' 


• r^i 












■T- * 1 ^ 
r . 


..:ga-;aag 


taggggaggg 


^ L- '-^ - L.'-^'_->-j'-^ 


- ^r* - d d d :^ - y 


ittn^tat<"^:i 


50 


t t ♦ 




ccta?t ::agg 


q ,-T,-« .-^ pi -t- 
_1 ~J -• CI J i U J 


d d ^ d 




1 1 J 




..-car., gg 


gtctgcagac 


'i-'^i^a ■*" Q'li- 1 a 

J ^ -J la _ 1 J ^ i_ a 


.3 i„. J „ J J 


!i a .a a 3 1 a a a a 


1 .:■ 




.-.gc -ccz 


tctgii-tt ::ag 


" d ^ r '-^ d 




*~ T .T n iT i"* *~ 

^ d - ^ d^'d d'- - 


2 0 0 






gnga-atcta 




r a t n a t c g c a 


c a a g c c c i; t g 






■ : at at at 


tgttat-act 




t <":a t tg 1 1 a t 


3ttat tt tt 


11 ."i 




-ttttat 


atgtact rag 


a ::tt gat eg a 


1 1. a a t g a a g t 










•gatat tat :: a 


a rtcactggt 


a acaa cagta 


tt ::atgctca 


4 0-: 




tat .:tgr 


gttggca ::t g 


atat'cagaa a 


ccacaacatt 


gacagttggt 


4 50 




Mgg r gt 


ttgcacttg: 


gacagcagta 


t gctgtnttg 


ccgac 4 95 






. - 1 














j:ia 













- 1 ■• ■ A r t ificial oe qu n i:-: 



. • ^^VMtnetLC L Lgt'nu t iec'ti'ie prc-b* 
: tt vrcag aac::ta::tra q jzaq 2 5 

:■■ • 1 -^3 

.I- ' Artificial Seg^jence 



:JJ Synthetic id igonu rleot ide probe 



4 00 
oct 


' 133 

^cai-^.caa 


ctgtcaatgt 


tgtgg 2 5 








?. 1 0 
■jll 
-.112 
1 


■ 1 0 4 

• 4 0 

• di:a 

• Artifi 


cial S6C5U6n 










_2 0 
: .": 2 




zic oligonu 


cleotide probe 






: A 0 0 


■ I'.^A 


igctgggt-t 


gcagacgcga 


tggataacgt 


4 0 




:^ 10 


• 1 ^'i 

■ 1-70 

• DMA 

• H<'tirio sap L en 










:4 0 J 




cgccggc-ga 


gtcgctgagc 


cg-ggctgc- 


ggacgggacg 


50 




.^-O'.jc-a 


ggct ggg-gc 


gccccccggg 


cc-cgccgtg 


ggcat:gggcg 


1 00 






gg-gctgotg 


CZqCZZZZqC 


t:ggc--agt g 


zizz zct a -a-- 


1 5-: 






agrtgg-ccc 


cq-zqzczzzc 


acgctg--cc 




2 0 L 


2 :i z 


;:g— a-g 


aa--gcgtag 


r-gcg — -ac 


---ggga-3- 


g gga 3 - - if 


c r 


Z Z-Zi, 


:g-g — a 


-g--ga-ggc 


r-gg-g-t-g 


---t ggag-- 




- - . 




:c>g-gg 


gcg-rg- -aa 


cttcctgg-c 


argg" a ga ::a 




.:■ 1 0 




— c - ggc 


cigcggctaot 


ac — ggagat 


g-tgaicggg 


a z 2cccgc 


4 00 


a 5 a 


ag^naca 


ga-t-cgt- 


gacact ggaa 


g-agt aa::tr 


t zi'Z zo " ?q - a 


4 5 0 






aci tacar 


aga ::acgcac 


t".tgaca-ag 




^, ■ 


::a " 


uta.:-gc 


tcoaagggc- 


zzqacqz zac 


agcgaag-a- 


a 2a -a a ggaa 




-) - - 


jga-::?gg 


ct :.-gttggg 


gaagac--_-g 


*:::a::-::at:::::: 


caaag zj-tt r 


i. ■ 






— - grcaa 


c a 1 1 g a ^ t 


alttrtgaat 


-aaaijaa*""^ 






tZZ'VZZZ 


gg gattaaat 


ggaa-ggaat 


a-r- gg--- a 


ir^ttat ziZ z^ 




a 


- - g :::aa 


g-cat raagt 




--tt--r-ga 


- — ■ — j-jw-i 




3 za 


a a-j aa 


azdiZ zzzcasi 


-gt-t-c- 


at g-aga- gt 


gtggag-cgg 




ctt 


gc---gtr 


•gc:. ggatctg 


ggac-aa-gg 


aggtagtott 


gtcttgggt g 




•gaa 


gaac :: 


a agt c g::at 


a a ag ga gac a 


1 - t ggtat a - 


--ctattaag 


0 L"' 


•gaagagt^jgt 


a 3taccagat 


a gaaatt g 


aaat tg gaa a 


ttggaggcza 


95l 



aagccttaat ::tgga^tg::a gagajtataa cgcagacaag 
a Dagtgg ::ac ^airgclgctg ::g3ctgoccc agaagg^gtt 



t can tec 
g? - :g;c 
•a :: g : ; - :. 

tgcaggt 
tag.— a-? 

at:-:!:, g: 
a -:iZ :^z 
ga ggt 



ctg tgg---g-g- at:c-tgatt -cagaattrt 
ggg tc-:ag-rgg cgcg-rggac gaaticggaa 
^aaaa cctc:: atc^acccga gaga-::gagaa 
gta tcaoaatcct grctcagirtt tacat tea go 
z'z-j aat tia*: gaat g"ta::cgatt eg gcatittc :: 
ggr ga-::ggtg-c acggtgargg aggg-trcta 
— - agaagagggr ggg-ttcgca g-gagc-c — 
got gcagcgtctg aaat ct^-gg gcctttct-a 
caa i^tgtgtcc::-:: g :::: ^ agt -tt tg a go gage - 
:z at go g ::r.c a gag-gt-tgt gg a g tat :: :: 
-tg -tg:tgttgt tgtttcggtg ttagogtcgt 
:gt caatgatgag tcttctctgg tcagatattg 



atagccaggc ctgat-ttcaa gcaatcatga actcagctat 
a-tatttocag gg:ag:ag:c gggatcgatg gtggcgcttt 
•ta :: ::gt ctt caatttttgt tctgtt::cta gatg'::ttttt 
tottttoratt cttgattttc aagctttcaa atctttccta 
aaat aatt aa aaaaaaaact tcattctaa 187 9 

J 11- 513 
:;:l.^' ?RT 
:J:l:i.' Homo sap i en 

MOO' 1?6 

[•let Gly Ala Leu Ala Arg Ala Leu Leu Leu Pro 
1 5 10 



gocatogt gg lOOC 
tgatgoggtg 105! 
otgat ggttt 1". 0 : 
a:atottggt 1 1 : • 
ototagoagg 110.; 
ooatgatggg 1--5:: 
ooatotataa 1 
cgttattttt l-:t': 
gtg tagaa at 1 \ 
aoagaggatg 1-15:! 
oattttgtgg l--0: 

otttgtgatt 1»:- j-! 

otggaaatga lut-! 

taagaaaato 1 ''<;■' 

otootgtgto 1 '3 : 

a ga tt taotg 1 'i 0 ! 

ottocaagaa li-i50 



Leu Leu Ala Glr 
Ir 



Trp Leu Leu Arg Ala Ala Pro Glu Leu Al.a Pro Ala Pro Phe Thr 



Leu Pr<: Leu Arg '/al Ala Ala Ala Thr A.^n Arg 
35 4 0 

Thr Pre Gly Pro Gly Thr Pro Ala Glu Ar.g Hi:: 
50 5 5 



Val Val Ala Pre. 

-J : 

Ala Asp Gly L(ru 



Aid Leu Ala Leu ^lu Pr:. Ala Leu Ala Ser Prj Ala 31y Ala Ala 

65 70 7 5 

Asn Fhe. Leu Ala Mot Va 1 Asp Asn Leu -Zln Gly Asp oer oly Ar g 

Gly Tyr Tyr Leu ■r..u Mei Lei; ILe :^l.y Thr Pr:* Pr:. GLn Lys 

31r. lie Leu Val A:rp Thr -31;/ Ser Ser A-:. Phe AU Val Al5t y 

1. : :]> 11 1 0 

Thr Pre His Ser Tyr He Asp Tnr Tyr Pr.e Asp Tnr Glu Ar:.j Ser 

Ser Thr Tyr Arg S-zr Ly- 31y Pne Asp V.i 1. Thr \^a 1 Lys Tyr 

^Ir. Gly Ser Trp Tnr Gly Ph^-,- Val ^Ly '.li.. Asp Leu Val Thr He 

I,::- u:- 

?r-j Lys Gly Pne Asn Thr Ser Phe Leu Val Asn lie Ala Thr :ie 



Phe Glu Ser GLu Asn Phe Phe Leu Pro C.iy lie Lys Trp A.^-.n 
1,8:. I'^C 



lie Leu Gl y Leu A. a Tyr Ala Thr Leu Jx'. b. Lys E'ro Ser S*:jr 



Leu Glu Thr Phe Phe Asp Ser Leu Val ':hr 3In Als 

Glv Leu Pre. V,--l 



Gly Ser Gly Thr Asri Gly Gly Ser Leu 1 Leu Gly Gly I., e I'Vl.u 

Prc' Ser Leu Tyr Lys Gly Asp' He Trp '?yr Thr Pr: lie Lys i Mu 

Glu Trp Tyr Tyr '"^In lie Glu He Leu Lys Leu Glu He Gly i ;i y 

Gin Ser Leu Asn L^-u Asp Cyi-.. Arg Glu Tyr Asn Ala Asp Lys Ala 



He Val Asp Ser I'Viy Thr Thr Leu Leu Arq Leu Pre Gin Lys '.'al 



Phe Asp Ala Val Val Glu Ala Val Ala Arg Ala Ser Leu i: 



30 



Glu Phe Ser Asp Gly Phe Trp Thr Gly ;'er Gin Leu Ala Cys Trp* 

j4ij .34^ 



Thr Asn 3er Glu Thr Pro Trp Ser Tyr Phe Pro Lys lie Ser lie 

3b J 35 5 36'.- 

Tyr Leu Arg Asp GJ.u Asn Ser Ser Ara Ser Phe Arg lie Thr lie 

3»>5 " 37 J " 37: 

Leu Pr:) Gin Leu Tyr lie 21.n Pro Me: Me^ Giy Ala Giy Leu Ai-n 

3-0 3:5 3 

Tyr Glu Gys Tyr Arc Phe 5iy lie Ser' Pro Ser Thr Asn Ala Leu 

3?'^.' 4 00 4 05 

V.-.ii He Giy Aia Thr Va L Met Glu Giy Pne Tyr Vai lie Phe A.rp 

410 4 15 4 20 

Arg Al -i Gin Lys Ar"^^ Va L GLy P:ie Aia Aia Ser Pro Cys Aia G.l u 

4 2 5 4 30 4 35 

He Ali Giy Aia AH Va I Ser lilu He Ser i^iy Pro Phe Ser Thr 

440 44 5 4 50 

■J La Asp Vai Aia Ser Asn Gys V:;l Pro Ala Gin Ser Leu Ser Glu 

4 55 4 60 4 05 

Pr:> He Leu Trp T l.e Va L Ser Tyr Aia Leu Met Ser Va.l Cys G.ly 

4 7 : 4 7 5 4 K 

A'., i-. 1 1 -J Leu Leu 7'al Leu He Vil Leu Leu Leu Leu Pro Phe Arg 

48 5 4^0 4 95 

Z/c G\:\ Arg Arg Pr:. Ar j Asp Pro Giu '/al Vai Asn Asp Giu Ser 

500 505 5i0 

S-M- Leu Vai Arg His Arg Ti'p Lys 

5 1. 5 

1 .^7 

:jija 

A.r-tif i cial Sequence 



Synthetic oil ^onuciec't ide pr^jc-e 
:4 r: 1 ^7 

'.:<7^:-'ciga<igi^t acagatr::tc g 21 



1 > 1- 

• DIIA 

Artificiai Sequence 



;2;".'3;- Synthetic oiigonu'^iec'tide prc'be 

;4l)0;' 108 

ggaaattgga ggccaaagc 13 



: ~ > 1 :^ ^ 

i::- 2") 
I-.:- r.'IlA 

Artificial Sequence 

J;> fyritheii 2 Li g-jnucle-jt ide prcte 

Ta\gtc:(;cc agzaazzjtq 2 -J 

:• 1.' 

^J.'.- L'! . A 

' '-■ : - A.:' 1 . i f i ^ i a 1 3 e que n c e 

J^yntheric L i g^jnucl e-i't ide prck-e 
"'■A- i 

.>.r.toi;.;tc qttict -tt- 19 
- - ' ■ ] 

: : • 1 •: 
ij - j:ia 

1 . • A.:' ...ifi^ial Se quen ce 

L'-y- oVMthetic -jii jC'riuclec'tide prcbe 

^y.cc\'r..gc ctqga-gg 1.8 



OMA 

" ."■ : • ■ i f 1 2 i a 1 3 e g'^e n i^e; 

Syiitherii: cliqr.nuc.I ec'tide p'rcke 
-i'.:.iag.-ii :ta ::ccci:: gt tag tc. 22 



:.A- :':iA 

1 'v ■ A.r'vi f L ::i al oequeni::e 

1 : • oyrithecii: LigijnucleC'tide prot'e 

: J ' ■ I 

Ma'g",.j":ag ttcagcacct gttg 24 
10:- 2-J4 



211 ^ 4 7 

,:i2 ' 

.ll'i> * Artificial Sequence 



• synthetic ol i-gonu :: Le Dtide prube 
?.-j-?.\c :.:i^qq gotttga::^!: ::a::agtgaac i.a ::aca ^aa 5 

:'. I ? • H "im:> sao iens 



= :gc :::c :?c:: ttcqgagg-c ■gacgcgc::cg ;g::g3cgttc 

-:a?-.[gc7?a*: cgg-agccg- ctgg-ggoga t^-ag^g-gg 

:r;g.jtc-i-tg c^gqgcg-tt acgug:--g: ::"a-ta-aa- 

— cgg-gg-a-g gg-aa^-tj- ;ggg--g-a- 

-g:Tgc-:;-::::a a-ag-gg-at -ggaaaga^g a-ggcg-::gg 

.:cg;gg.:.gcg cg-giggcg- tggcc:.g-::g oag::-aggag 

.>gg-:tg-:ct: cgacctc-go caggagagtg ggaacaatga 



..iCg icc\- g? a-t:.gg-cag 



.:!: t-. ct-:r a gc t ::':gag :: ::ac ggttg ga::ar 2 2*i 2 3i*z zcziZ 

\::aat.:::tg -gg-cgga:c -g-gagg-g- zz^azzz^zt 

..a-:a-.:.t.-g g-— ----- gc-ga-a-a- --g— g^tg^ 

Tg^^tig-g-- cctagccg^g tggtggtggt ag:ot-ag-t 

'iggrac'r::t tga::tt-aaa ogcctggacc gcccag^ggt 

'-a g-iag. — gc. gggcatatgc t gaca-::t a.^g c^ggctaaig 

g-iga' M:tc gcoaac ::agc tt gaggi:;cai^ t g gcgcca ::c 

cc::acc'-agg g^^rgtgaac tcggagctgt tc3tgrgc::a 

-gg :t:g.-:g-o caottittg-g zccazzqjcz tggotggtgc 

aag.-;gg::ggt gc:cagacac ccctgtattg tg--c-acaa 

a^g 3'.:cc*-. cag igggagatat tzzqcca^cz gc::atgtgga 

ccagctgccc gagacgaccg ggcagccrar: cggctatggg 



gaagctg 4 7 



:gg:-t:g gtg-gggc-- tz 



cagg-ctgtg 
::g-gggg::3t 
- g-^ggg-g- 
gg- gaagg 
gg--gc ggtr 
ag-rggr.g-g 
-g-ggggagg 
ggt 2at-tt- 
tcgo-a--g- 
aatgc-gg- a 
g-tt -ggg- g 
— tg-::.gaa 
gz^cacigt- 
gggcrgg-gg 
tactg--tg- 
-gctatg-ag 
tgttcctgga 
- -cgggcac- 
gagggoatcg 
agagg-gcct 
aggccagcaa 



5.-, 



9 : 1: 

1000 

1C50 



qaqgctgg?.a gggctt-gggz ctggggagga tgctgaacci gatgaaga^c IIC^ 



.: a 5t ct ? a jja-ztzajaj -^z-zzzatztt ■::':i::t aaig :: a ^ cc :: 3a ::c 3r 11:"' 
|.ig jag r.a -z^jitzzzz^i a a c ::cc agi;:-:: ::t.ca ja g ::: ::ac ::a ga 1 2 



t. gt aag atgacgrao:: ga a:. *:-::aggc taaagttgag c:::.gagat::c 

■A'-Jiczz^i 2 21 3i a3rr-::a5g:: ?. a gga ::g 21:: 

rngaaaacr-t ogjatgi:. gt g t.gag g ::c atg 

:j3 ■::::tccg«: ggt *:acr.Ctc*:gg -ggc 3 ::ca a g :: 



g3cat.gg:a: tc ::a"ggt:cc 
--ctgga-a- tga-gggtt:t 



■(tgac 

a .":atct;. :t 1 1 ticctggtnga aggaataatg :jg':ga^ tatt 



1;;.: ■:■ 
I?--: 0 
1 y-z 

gt.g-c::tgg l-;;-'' 



t-tr:cigag 1^ 

•igt ga-:%agt a accocagatg gagagatagg ggrat^ictag aca-tgigcr 1: 
ttggatgrag a ::cagg --c-a-: 



t. eg gaaa t 



..■.it.cag--r: 2rg gag-agaggc agggagttrg --aatgrgatg ca::tgc::aa- I'-i:'' 



:cg:,ctag- 



:a^jtajtt:a l»-i" 

1 • : 



at t. ga ^aat z ag: gaa ::tga z z:::*:! tgca 

.:iat r a : : :: 3 atgttaatga ag^ggaat ta ggcr ::'::c gag craaggga: 

egc^tagggt 3t::acagtga gtaggaggag ggc^t^gggat ctgaac::caa l'"": ' 

gggi ::':.gagg :: a ggg iga ct g :; rgtaag at g g g:..g ::tg agaagrgagr 1 ! "1 

'::ag g g :a ggg ^a g ::tg ::tat ?-gag gtgccc i-at g g^ia gta a g g g ga zqzz 1": : 0 

1.. t CO gggc gg arg^ag^ggct ggggtcatct -gt at ::t.gaag c 3-:: etc gg aa 1?0'' 

\aaagog::gt tga ::cg-:.caa aaaaaaaaaa aaaaaaaaa 193? 

1 0 > J 6 
2 1 1 > .:. 7 7 

.";1.V-* i-jjin:' sapiens 
■; ■"■0. • 1:6 

Met Glu Ala Le j L*e-'j Leu Gly Ala Gly Leu Leu Leu G.Lv Ala 7yr 
1 0 In * 



Val Leu Val Tyr Tyr 
Met i31y Asn Leu A. ro- 
ller Gly lie Gly Ly.? 



Asn Leu Val Lys Ala Pro Pr:* Cy-. Gly (Vly 



Giy Arg Thf Ala Va.l Val Thr Gly Ala A-r.. 

4 0 ' .J; 

Met Thr Ala Leu Glu Leu Ala Ar^g Arg Gly 
5^ t-c 



Ala Arg Val Val Leu Ala Cys Arg Ser Gin Glu Arg Gly Glu Ala 

70 7^ 



Ala Ala Phe Asp L«ju Arg Gin Glu 3er Gly Asn Asn Glu Val lie 
••'•0 -t- 9 'J 

Phe Met Ala Leu /vi'p Leu Ala 3er leu Ala 3er Val Arg Ala Phe 



Ala Thr Ala Phe Leu Ser Ser Giu Pre ;^rc Leu Asp He Leu lie 
; : 0 1 1 5 1 0 

His Asn Ala Gly Lie Ser Ser Cys Grly Arg Thr Arc Glu Ala Phe 



Asn Leu Leu Leu Ar^? Val Asn His Lie iT. y Pro Phe i^eu Leu 'I'h.r 

MO :.4^ 

His Leu Leu Leu Pro Gys Leu liys Ala Cys Ala Pri: Ser Arg Val 

i.'-:- ]A: 

Val Val Val Ala oer Ala Ala His Gys Ar^^ Gly Arg Leu Asp Phe 

1 0 1 : 

Lys Arg Leu Asp Ar'.^ Pr^ Val Val jly "?rp Arg Gin Slu Leu Arg 

18:. : 

Ala Tyr Ala Asp Tnr Lys Leu Ala Asn Val Leu Phe Ala Arg ^Uu 

1 0 .1 '. z /. 1 '. 

Leu Ala Asn Gin L-u Gl_. Ala Thr :^ly Vil Tnr Gys Tyr ALa /.la 

His Pro Gly Pro '/al Asn Ser 31u Leu Phe Leu Arg His Val Fro 

i31y Trp Leu Arg Pro Leu Leu Arg Pro Leu Ala Trri Leu Val Leu 

Arg Ala Prci Arg ^V.y Giy Ala Gin Thr Prj Leu Tyr :ys Ala L-.-u 

i31n Glu ijly Lie >.ri.u Pro Leu Smr jly Ar :r Tyr Phe Ala Asn «."ys 

His Val i:;iu Glu Val Pr: Pro Ala Ala Ar-/ Asp Asp Arg Ala Ala 



His Arg Leu Trp ''.i i.u Ala Ser Lys Arg Leu Ala Gly Leu Gly 
}■ 'J : j 1 0 

Gly Glu Asp Ala lu Pr: Asp Glu Asp Vij Gin Ser 31u Asp 



Glu Ala Pro Ser Ser- Leu Ser Thr Pro . s Pro Glu ^iu Pro Thr 

:-;o ^Az 

Val Ser Gin Pro Tyr Pr: Ser Pro 31n S-jr Ser Pro Asp Leu S^^r 
yj'J 3j5 3 6-: 



L'.'s Mot 



Phr His Arg lie 31n Ala Lys Val Glu Pro Glu lie 3in 
365 370 375 



:11 



;1 1 

•1 : 



-.rtifi::iai Sequence 



c'ynthetiic oi igc'riu 3l eot i de p'rooe 



i:'7 

:••■•'& 

L'ilA 

.'-.rt if i ::ia L Sequence 



:;--yntheti ::: I'i L-gc^nu 3 Leot ide p'TDk^e 

;•■:'& 

Cisitjg ::ct ::aag::t J gttj 24 

i-" 9 
■ I 

:i:ja 

Art If icial Sequence 

synthetic ol iqcnucle z-t i ie proi:e 



■1 ■ . • _ V 



. gagcca:: gqirgqa^at :: irtcat c ::ac aa::gc 4 5 



JliA 

Hi; mo sapiens 



: 4 ::1.0 



q<iaq 

q.-.tC 

q.^cc 



qaqa-a qccrc-tqqq ggqcaqqqgt tc 
avcarg ggaggcatgg ctcaggactc cc 
-.-agga ccagc-cg-.-c cagggccctg gc 
::c^.cag gccagocacc tcccaccatc eg 
ct'^agc atggtgcccc cagacccaca cc 



^ctgcct:: tgctg::rcct 5 0 

2gc:;ccag arcctagtC3 100 

:crgccag gatgagcrg^ 150 

^tgg::tgc tgaatgggca 200 

acctcctg cctgatggga 2':0 



cccttctgct gctacagccc cc*:gcccggg gacatgccca cgatggccag 3C0 



gccctgtcca cagacctggg tgtctacaca tgtgaggcca gcaaccggct 3^0 

tg^cacggca gtcagcagag gcg3tcgg::t grztgtg^rt glzczz-zq^j '^' O 

aggatrt::::a gate ::a g :: ::t ::ggga-atgg tggcrgrggt gggtgag::ag '.^ 

tcta-1-tgg aatgtgggoc g-::tgggg:: ^a^-ragag- c-acagt-tc :■ 

atggtggaaa gatgggaaa:: zzzijjzzzl oca g::-?. egg a aggca::a::ag 0 

tgtc-ggggg gt::2-tg3tg arggcaagag -agagaagag iga-gaaggg 

a--tacatgt: gtgrggc-ac -aa:agcg::a ggaca:.aggg agagrcg-gr 

ag--ogggtt tccatr-agg agc:c-agga — a-a-ggag --tgtggag- 7:>0 

t^zz^^zzqz gcgaart::ag rtggaaaa'g t gac act g ::t gaar:;::ggat 7:v 

c-tgcagagg gccccaagcc tagac-ggog gcgtgg-tca g-tggaaggt e.-O 

cagtggcc-t g-tgzgcctg c - - aacc:::. a :a-gg:-ttg t:.-aggar-- b'-j 

agac:gc--c gggaggccag ggagcr--gt ggg-agagga g-tg-tggc- 'l^^'-'j 

gg-tggcaga g-g-agag-:. tg g a g go :a3tgggg-- aaga^tacga 9-j 

gct^aaagtg a g ac -a t ct g g - g g g :: tcgagg-::2t ga::ag::aa-g I- jO 

tgctgctc-t gagg::tg-cg gaaaaagtg;: ::ca gt g :::::: 3 aootcaggaa I'.-' 

gtga:!t-t:aa agr^tggraa rgg:a3tg:- tttgtgag-t gggt-o^a:^ i: 

a^ctg-tgaa aac^a^aatg gcat^at-cg tggcta-^ag gtctggagcc i:':0 

rgggr-aacac atractg::2a Z'ZBiqzzaazt ggactgragr t.ggtgag^ag If, -i-O 

a-:-ag-tgg aaat:gc-a:: rcatatg--a gg-tc::ta-t g-gtg-aagt 1: ^ 

ggcrg-agtc a-tggtgctg gagctgggga gcccagtaga c^tgtctgcc 1.;0j 

t-:ttttaga g:aggcoatg gagrgag--a ---aagaarr ::agtgag:a:. l.V: 

ggt::c2tgga cc-tggag^a gctgaggg::t: azz*:zjaa'jz g-jzzzqa-jqt 

cattg^-ac- rg-ggtgttg ca-t-tgg-t. g::rgcttctg gg::accg--g l-l: : 

tgtg-atcca -cg-cggcg- cgag-taggg tg-ac-tggg c--aggt-tg l^O: 

ta::agatata czagtgagga zgccaz-zzla aa3^a::agga tggatoaoag 

tga=t---ag tggttgg^ag acacttgg-g tt::::a-ct:t gg-tct^ggg 

a— tgagcag -ag-agcagc ct-ag-agtc gg-tggggg- qgargc-cgg In.-i-L 

gac::ca::tag actgt^gteg ctccttg::tc t^ctgggact cccgaagccc 1700 



cggcgt;j-cc 

- g J--— •:gc 
gr::aaca jt:t: 

t :: :: t : a *: g a a 

--tag----:: 
-ag-:-ag-t 
aggar-aaga 
-t:-agt.ga gg 
■ggc-c.— t-a 
-agagtt-a: 
ggagc-tr.g- 
g-gg-t-otta 
g-g--a.ga-g^ 
g::- -a 

t-iagaq--- 
-■:-ccc.:a--g 
t.g.ggagt.g.ga 
gc.gg::t.gg.ga 
cccagaqaag 
gta-gattact 
accacr tcic 
ggcctgtgtt 



-tg-rrcca g 
-t :;cag': ^zz 
tec -a - - - -a 
-tctgcagcc 
agagg^ttgg 
•--—art get 
g gaaata ga g 
agrcctggtt 
atgag.-t ggt 
art -c-r-aa 

gcagtrcccr 
t— agt:g-o 
ragrgt grt g 
gtgaggagac 
-cccroaeca 
gga-at ggg- 
t gtgrrcarc 
gccaatggtt 
cagcrttgt- 
r — gggrrct 
agggaggcag 
gga t gaga t - 
ggrragactg 
agggggatgr 
tcagrtccac 
cctgaaccgt 



ctgtccac: 



tctctgcagc 



acaccagcac 
-ragr-aggr 
gctggrr-ag 
gcagggga-t 
a aggc raaaa 
--ggggragr 
gt t r raa ga a 
g-.-rggoggg 
tactcgtrat 
r t -ag a gt 3 a 
atcrt grtgc 
tagr-rc-ag 
t gt — agrtr 
a — :rt gagg 
tccraggaac 
cctatgggta 
aggartggag 
tcggcrct gc 
ggggotcagc 
agctcrt--g 
ggragtgg:t 
actgc jtrtt 
ttc- ga-:c 
gttggaaga- 
ctcoctgg:c 
tgtcgtatgc 
gtccctgaga 
acaagacctg 
tggggtccac 



tttttatggc 
ra a gt c rcc a 
rtrtcr agcr 
:tctt-tcrc 
agaagragga 
rart rctt gg 
rctttcrca a 
-cctgggarr 
:t-::torag 
acagarrrag 
ragbag — — 
gcr tcttccr 
rtrartgtra 
aggtag— c.t 
agrgtrtctr 
oat cage gt r 
^■aggggtggg 
ct rar::r:.a 
ctctgaggar 
atggrt — tc 
gtggatagrt 
ratagatgrc 
ccaac :tctc 
a-ggaggt :a 
rcctgac- :t 
rcaaggctgg 
-tcccagac 
ggc-gtgg-g 
cttcccaagc 



Lccctcatc g 
ggt rcragrt 
r— gttrrag 
cgcttgt-tc 
gctgcagrat 
agrt rtgggr 
agr-raggag 
ga a a -tcct r 
-a-r-rtctt 
-rt rrggtgg 
catc--cat z 
t-tctggccc 
t rrrtggggg 
gt g:tt ggaa 
rratgr-aag 
33a acagrrt 
gr — aagggg 
cr::ragtga 
aatgcrgcca 
crt rg-tgat 
ttggtttrgg 
cca t rac zzc 
crtgcccrtg 
g z-za rac rca 
cagatct rtt 
tgc-tctcct 
gggaatcaga 
tgtgggtctt 
ctccagagag 



1750 

1 ° Ti :i 

Ic :--J 
1 '? • j 0 
1.^:0 



■ 1 C ij 
■.150 



ttctccctcc 


a ::gatt:gtga 


a a .a c .a a a t g a 


aaacaaaatt 


agagcaaa gc 


32 CO 


cga 


-::tggag 


occtcaggga 


gcaaaacatc 


atctccacct 


gac 


tcctag- 


:-0 


:a :: 


^ gctttc 


— ct-tgtg- 


oat.cca 2tcc 


■za ccaccagg 


ttg 


ttttgg- 


:- : : 


:tg 


■iigagca 


g^ecr.gcc-g 


CZqCZCZtCC 


cccaccacr t 


gga 


- -acagg 


} :: 50 


•aag 


^- g'?-^g?a 


g--agaggt g 


-ct.ttgrgga 


gga::agcagt 


ggo. 


- g--ggg 


4 ' 




:: gg -t gt 


ggaggaagga 


gcrt-t-gga 


g -c -cot etc 


ago 


czzazzz 


J -J t . 




::c:::'tC3 


ccta gagaag 


ag-::r-::a actc 


t rt 2zca acc 




cca-gga 


3 5:) 0 


a a "J 


a a a a t a a 


ctargaatg- 


-a — gaggca 


-tga^'gcrct. 




toaogc- 


} : ': 


a a a 


.:aaagg5 


1 1 2aa gg g 


gg- rtagcga 


ggaigctgaa 




a g gg a g g 




•:at 


7agac::g 


::ag gt caaaa 


gc.:i ::ca tcct 


2 gt aot.gttg 


tea 


c-atgag 




•:t: 


^ag aaat 


t r g at a 2a*z 




a a a a.a.aaa .a a 


aaa 


a aaaa a a 


3 7 ! 


•a a a 


aaa iaa a 


aaaaaa :''7I 


6 










■'11 


• 

* H I'lno sapiens 












:-;o c 

Me t. 
1 


' 111 


Met Ala Gin Asp Ser 


Prj Pr.:> al.n 


I le 


Leu Val 


His 
1 : 




Glr; Asp 


■7. In Leu ? 
20 


ne 'Ijln Gly 


Pr:i G.ly Pro 


Ala 


Arg Met 


So r 




Glr. Ala 




in Pro Pro 


Prj Thr He 


Arg 


Trp Leu 


1 -z 


A sr. 


Gly Gin 


Pro Leu 3 


sr Met Vai 


Pro Pro Asp 


Pro 


His His 


L«::U 



Pro Asp '31y Tnr Leu Leu Leu Leu Gin Pro Pro Ala Arg Gly 

6 ': 7 [' ' : 

^In Ala Leu Ser Tinr Asp Leu Gly Val Tyr 



7hr Cy.5. Glu Ala Ser Asn /^rg Leu Gly Tnr Ala Val Ser Arg G.. y 

i:-: iC: 

Ala Arg Leu Ser Va L Ala Val Leu Arg GJ u Asp Phe Gin He G-ln 



1 : J 



11 



H 



Pro Arg Asp Met Val Ala Val Val Gly Glu Gin Phe Thr Leu Glu 



Cys Gly Pro Pr^: Trp' Giy His Pro Glu TT'j Thr Val Ser Trp^ Trp 
1-10 i:.:; 

Lys Asy.' Gly Lys Pr<;. Leu Ala Leu Gin ?r-.- Gly Arg His Thi' Vn 1 
15^: 

oer •;^ly Gly Ser Lou Leu Met Ala Arg Ala Glu Lys Ser Asp- G.i u 

li'O :7- 

Gly Thr Tyr Met Cys Val Ala Thr Asn Ser' Ala Gly His Arg i".";.! u 

18:= 1 ? ■' 1 

Ser Arg Ala Ala Arg Val Ser lie 31n -lUu Pro GIr. Ast' Tyr Thr 

.■..Ov -"'^ IL; 

Glu ?r.:- Val Glu Lou Leu Ala Val Arg 7.1- Gin Leu Gl:. Asr. Val 

Thr Le i Leu Asr. Pro Asp Pre- Ala Glu y Pro Lys Pro Arg ?i o 

Ala Val Trp Leu Ser Trp Lys Val Ser 'My Pro Ala Ala Pr<:. A.Li 

J -i ^- . :■ b 

3Ln Ser Tyr Tr.r ALi Leu Phe Arg Thr Uu Thr Ala Pr^:. Gly 1.. '/ 

j."-'.- 

2in CAy Ala Pro Trp Ala Glu Glu Leu i^ou Ala Gly Trp' Gin S^-r 

ALa Glu Leu Gly <.";iy Leu His Trp 21y CA:: Asp Tyr Glu Phe Lys 

/■ ^ :]i ^ :.■ ■ 1 0 

Val Ar<-j PrC' Ser Se.r- 31y Arg Ala Arg :;iy Pro Asp Ser Asr. Val 

j^Oe- ^ ' ' Xl: 

Leu Le".. Leu Arj Leu ?r<j IjIu Lys Val i'rj Ser Ala Pr-:- Pr<j Gin 

Glu Va . Thr Leu Lys Pro Gly Asn G.ly 'ih: Val Phe Val Ser Wrp 

'■: z- ' -1 ' .."I i 1- 

Val Pr..:. Pro Prj Ala Glu Asn His Asn -ly He He Arg Gly Tyr 
V'.M 

Sin Va. Trp Ser Lou Gly Asn Tnr Ser :,eu PrC' Pro Ala Asn T.:t:' 

;7:- y:'i 

Thr Va. Val Gly i.- : u Gin Thr Gin Leu He Ala Thr His Mot 



Pro 31y Ser Tyr Gys Val Gin Val Ala AT; Val Thr Gly Ala ■ll.y 

-Lj-'! 

Ala Gly Glu Pro Ser Arg Pre* Val i:ys Leu Leu Leu Glu Gin Ala 
4i:- 410 4S0 



Met 'Slu Arq Ala Thr Gin Zlu Pro Ser Glu His Gly Prj Trp Thr 

43 J -135 

Leu Glu Gin Leu Arq Ala Thr Leu hys Arq Pro Glu Val lie Ala 

44: 4 4 5 4 I ■;: 

Tnr Cy? Gly Val Ala Leu Trf' Le"^ Leu Leu Leu Gly Thr Ala Val 

4S5 4 60 4 6:- 

Cys lie Hio Ar<g Ara Arg Arq Ala Ar:i Val His Leu Gly Pro Gly 

4-7:: ' ' 4"?:, 4-: 

Leu Tyr Ar? Tyr Thr 3er Glu Asp Al.i lie Leu Lys His Ar? Met 

4S^ ' 4/-:- " 49:- 

Asp Hi/ Ser Asp :>jr Gin Trf- Le-^ AL~ Asp* Tnr Trp Ar? Ser Thr 



Ser Gly Ser Arq A.^^p l^eu Ser Set Ser S-jr Set Leu Ser Ser Arq 

Leu Gly Ala Asp Ala Arq Asf' Prc^ Le ^ A^-p Zys Arg Ar? Ser L-i'U 

Leu Ser Trc- Asp Ser Arc Ser Pr-Z' Gly Val ?io Leu Le j Pro Asp 

Thr Ser Thr ?he Tyr Gly Ser Leu lie Al Giu Leu ?rj Ser S-L;r 
5- '..i 1' 'o ^ 7 0 

Thr Prij Ala Arq Pro Ser Pro Gin Val Pro Ala Val Arg Ara Leu 

Pro Prri Gin Leu Ala Gin Leu Ser Ser Pr'j "ys Ser Ser Ser Asp' 
5 (J 5 := •"• 0 

Ser Leu Cys Ser 7\rc Arq Gly Leu Ser- S-'-r P.r'o Arq Leu Ser Leu 
; !: 1 :• K- 1 :■ 

Ala ?r<j Al 5 Glu /v. a Trp Lys Ala Lys Ly.-^- Lys Gin Glu Leu (V.r. 



His A.la Asn Ser Ser PrC' Leu Leu Arq G\\- Ser His Ser Leu 



Leu Ar<:i Ala Cys Glu Leu (^ly Asn Aru' C-ly Ser Lys Asn Leu Ser 
'.I '. C *: ^ *: 6 0 

Gin Ser Pr: Gly /..: a \'al Pre Gin Ala Leu Val Ala Trp Arg Ala 



Leu Gly E'r ;■ Lys L«.iu Leu Ser Ser Sei Asn Glu Leu Val Thr Arg 
•"r-C 6:-:5 t-yC 

His Leu Pr-i Pro Ala Pro Leu Phe Pro His Glu Thr Pro Fro Thr 
'■ij5 7:j0 7 05 



•:-ln Ser 31n Gin Thr 31ri Pro Pro Val Ala Pro Gin Ala Pr-:* 3-..r 

710 71:. 7. ■:■ 

Ser lie Leu Leu Pr-j Ala Ala Pro He Pre- He l^eu Ser Pro Cy.f 

7;^^ 7V 7':.^ 

Ser Pr-j PrD Ser Pro Gin Ala Ser Ser' L"U Ser Gly Pro Ser Pr:- 

7-;::- 7-15 7 so 

Ala Set Ser Arg Leu 3er Ser Ser Ser L'.-u Ser Ser Leu Gly G'.-i 

7-.^. 7»;.: 7*-.". 

Asp' Gin Asp Ser V-al Le.i Thr ?ro Glu Giu Val Ala Leu Cys L'-'U 

7.-.:: 7^0 

ijLu Leu Ser GLu ''.liy Glu Glu Thr Pr-j Ai'i.t Asn Ser Val Ser ?:■:• 

7 T S 7 r 7 : 

Met Pro Ar; Ala Pr-j Ser Pro Prj Thr Tnr Tyr Gly Tyr lie Ser 

Vil Prc' Thr Ala S^r Glu Phe Tnr Asp- M--: Gly Ara Tnr Gly Gly 

i:;iy Val Sly Pro Lys 31y i^ly Val Leu :u C'ys Pro Pro Ara P.r :■ 

Gys Leu Thr Pro Trir Pr--* Ser lilu Gly S^^r Leu Ala Asn Gly T.rT' 

I'JIy Ser Ala Ser G!u Asp Asn Ala Ala Ser Ala Arg Ala Ser Le j 

Val Sei Ser Ser A.-;):' Gly Ser Phe Leu A.: a Asp> Ala His Phe Ala 

Arg Ala Leu Ala V..= 1 Ala Val Asr:' Ser Phe Gly Phe Gly Leu 

Pre* Ari^ Glu Ala A;.;]:' Zyt Val Phe Lie /-..-.]:' Ala Se.r Set ?ro zT'i- 

Ser Pre Ar<? Asp Glu He Phe Leu Tnr Pr.: Asn Leu Ser Leu Pr.j 



Leu Trp Glu Trp Arg Pr'::- Asp Tr^: Leu L^^u Asp Met Glu Val 

His Thr '^In Arg Ll-u Gly Arg Gly Met Pr-: Pr!j Trp Pre- Pro 



Ser- Gin lie- Ser S*.r ijln Arg Ser Gin Leu His Cys Arg Met PrC' 

Lys Ala i^ly Ala Ser Pro Val Asp Tyr Ser 
ii8 0 ^'Ho 



J.. ^ 



' 1 1 ■ 

■ 1 ■ 



;: 1 2 



• A:-*-.i f i ::i al Sequence 



• cy:itheric ol ig i-nuc Le-ot ide prob^E 
•lijf • : i:: 

7.^.:: : g j."^ r.ct a atat. gr ^r. ^'gcc 2 4 

• . 1 



A r 1 f L c i i 1 S e a u e n c e 



■ J: yr.the t ic j1 i g z-nuc Le-ot :.de pri'be 
. ia-:'-.:t..t :: cagctgagcc aca:: 



jL.: • OtlA 

. ; '. j • r V i f L ■:: 1 a 1 S e quen ::e 



.rvKtneti:: C'l 1-g i nu ::le jt ^de prz'b^ 



1 3 .; 

ctiijac -ggagcctgtg gagct':::tgg rtgtgcgaat tcag:::tggaa 5^ 



il.'no sapie 



4 



ct-:: .:ca-:ggt g- -cagcg:c :a 

-tg'.^ct'TLV-g ct iiccaggtt at 

gcg.-Tgv\.:ga aggggacact gt 

ctg.igg';.:i ::c accggaagta 

t eg: :t(_jct'::t ggcaccatct at 

agg-jcagggt gtccatccgt ga 



gsa^:.gcgg cttctggtcc tgctatgggg 5' 

gaa'-jccct ggagggccca gaggaaatca 1 

g*:C'::ctgc agtgcaccta cagggaagag 1;: 

ggtgcagg aagggtggga tcctcttcrc 20 

g'::aqaa(ga agaagg(::cag gagacaatga 2'rj 

cagccgcc aggagctctc gctcattgtg 3 



ac ::ctgt'7ga 
c-ga aaa ac 
cagga--ct g 

a 2^SL2-3. 2q2 2 

atl-ga-tt 2t 
agi-agggg: 
■gaaa g ga *: 
r-zrg-a.ggg 
a-g-ga z^zz^^ 
at-c-ga-.g.g 
■gc -agccgca 
a-g-ga a gctca 
t-acgcttga 
■gga-gtgac :: 
zztz^^ agt t 
r a gt g aa go a 
-ac-tcag-- 
t 2c-:a-gg-r 
a-g3ccc g gag 
-atocc::gat 
-agcagggcc 
aggaaot :ot 

■g g- -rc^tg:: 
ggatt-r gg- 
g':gaaaaa::g 
gg--t ggtg- 
t gagrttgag 
gagtct goat 



■3 -J 
t 

t 



a ::tcaccct 
ggocccga-g 
ctg — ct-cc 
tgcag^oaa 
— ^gggct- 
tga gg : : :: ::t 
::tcagi:a ^a ^ 
:r g-r 
oagct-^r 
g zaz act 
cctgatcg 
a-aggo-acg 
-t.g-ggagga 
t-gatgc: 
r gtct :ag-g 
gtatgg-tgg 
tcagagt-oa 
octet tgc 
cccagagcgg 
ag g:: tcac at 
a gacaagg zt 
ggg--t:at:g 

a- -ag-iggr 
tt-t-tttga 
tgart:--- gg 

a g ga - ^ t ga 
ggc3ag-ggg 
ttggg-tgtg 



gcaagacgct 
agtctttact 
tcc-:t::ctc 
g j z.^aaa ^ zz 
a:c-gg-ag- 
c-attg-cag 
aggaac-: zz 



agcagcgg-a 
ggccccagtc 
— rt-gcag 
gaga -a 3 a ga 
aaa ggaa -Jizz 

ZZZZ ZZa Zdi Z 

tagggc3'gg3 
ctggarrag: 
gctg---gga 
atgtt--agc 
tggcco tgct 
ccc- ggg -a g 
ca gtiggat zz 
— -agt g: -g 

gaogaagagg 
a::::ac3t g::a 
c--ca--aag 
at tctaa zaa 
■z ::rgatga ac 
a ::gtctccac 



ggggagtact 
gatctctctg 
c ra ::c tt zca 
cag ::aaacc z 
::ac ::aca gc :: 
gga-ttc-ca 
--t-acc-ag 
g:tgga-t-- 
g-tctaag-- 
ctggtgctg: 
rcacctgct- 
ggaacgagaa 
--ttcc-agg 
atctgaggag 
ggc--t--t g 
a-cgatt--c 
-tc-aggg-t 



agt 
ggt 

a z 



a z zz ag a 
ggctg 
a-cagg- 
::tga gt t 
::-tg--t 
zz -aga- 
catgctgg 
cag---tt 
z-z a : raa a 



tgc :: ::agt ga 
get zdi Zac zz 
ztq z Z'Zcaat 



ggtgtggggt ?50 

ttcgtctttc 4 00 

g— tctgg- 450 

ag--— cagg iiOO 

aag-agggga i::-0 

gta :: gggcac ^'i'! 0 

-ga--t:t-c o.:.0 

a--t:ag-ag TOC 

^agggtgtcc 7::0 

tgagccttct 800 

ctgt g gagaa 8^=0 

gtt-tggctc ^^00 

c---t gaggg 9: : 

gag-t ggg-t 1^ : 3 

g^::agg::-ag 10 .: '\ 

gaaa g-ttt - 1 1 ."■ j 

-t-ccca-c- ll:-:- 

ag-gtttgtc l."00 
gagactggga 

tg-tga— ct l.:00 

tcaatctgcc 1.:- : 

t--t — -a-t I-;':-: 

tt agtc--ac i ; : : 

ggtgaga-tg l.:':0 

-3gga=g-2t lo: 

a-at--g Ir^: ! 

^ t g t gca -t 10 ! 

-tt-agctta 17 00 

agat-tg-tc 1750 



tgtctgc^ac accagat::::a cgtgggjact cractgaggc 

'jaggcccrgg tcaggtcagg tqz^izazzqc aggataagcc 

acagaajtgg ttgcctttn:: ::at t t:g r :: 3t zzzzqjnzcBi 

rctttggaaa aaarga::gaa gaaaac::trg zzzzzzzzz 

i^ggttactt g cctatgjgtir 2C;gtg3cra gajagaaaag 

g agtgoacgt aggtgtciaa cacagaggag agtaggaaca 

:t:gaaggtga ctccgagc-c agcccc-tgg agaagggg-- 

itaaagtag:: a::aa-::ta::ta tt::tittt::t: tic::-::;: ate a 

-taagaraga atct-gtg-t: g-tg-c-agg -iggagtg-a 

■..:t gcaaact. :; cgc ::t-:: ::tgg gttcaagtga 1 1 ::ttct g :: 

jagiagctgg gai:ta::agg:: a ^gcacc 3 .::c a-:.a :: g get 

::-ttagr^;j agatggggtt t-ac:atgtt g ::a gg g 

: ::tg a :: ::t: I! i aa*:gag::ct:: czjzzzzdLjz zzczz'xaazt 

■:agg-a:.gag -ca-tgtgtc tgg--ctatt t ::crttaaaa 

.■.iga-gt*:gt t ■:: agtatgcaaa acttggaaag atggaggaga 

■ja a^ga/d aaa a atgtcaccca tagtet^a^c agaga^tat:: 



zzZ':}Z 



zt: 



:z zca : 



itttt -: 



.c acat aat 



roir.^^, t aca gagcaattac ct::gtat.ata cr^azzzz-jza 
z.C'ZacclzaK cgttccatca ctttatroca g'::a zttct ::t 
«:aci:t*::':ta taaataaaat gttcatcagc t^jc ataa aaa 



: ].■;•: • :'A6 

; 1 1 : ■ .3 2 

^i:> PRT 

/:]..:■-' HC'iac sac Lens 



:4 0':;> jl6 

Met Arg L»l-u Leu Val Leu Leu Trp Giy Cys Leu 
1 5 ' 1') 



-tgctaagtc 150-'i 

caggac-ggc 1S:.>> 

r g-::::tr zzzq 1 ^0:"' 
tgt^tggaaa 

r:agaaaac::a 200' i 

gggcggatac .'.OeO 

■?3 3'3g-5"5tg .-lO:.' 

itatt gtttt : 1: 

g-gg::=L-gat . 

t-agc:tcco ;.!:!.■ 

aatttttgta ^frO'- 

gt-ttgaa^t 2 5.:-" 

g :: ::g g gat ra . 4 

agtgaaatta 14^"' 

aaaagaaaag 2-3'!''' 

at lactrcgt 25:0 
ttgc-ggtg.: 

z zictgcctt*: 2 65;'' 

gtgttttaca 27i)-" 
aaaaaaaaa 27 4 0 



iu Leu Pro Gly 
I- 



Tyr (3.I.U a: a L^iju Giu Gly Pro G.Lu G.Lu E2e 3er Gly Phe Glu Gly 



20 



Asp Thr Val Ser Leu Gin Cys Thr Tyr Ar<j Glu 
35 4 0 



Glu Leu Arg Asp 
4L. 



His Arg Lys Tyr Trp Cys Arg Lys i31y Gly lie Leu Phe Ser Arg 



50 5S GO 

i^ys 3er Gly Thr Il-r Tyr Ala Glu Glu Gi'i Gly Gin i^lu Thr 

Lys Gly Ar<:i Val Ser lie Arg Asp 3er Ar<T Glr. Glu Leu Ser Leu 



lie Val Thr Leu Trp Asn Leu Thr Leu Gin Asp Ala Gly Glu 'I'yr 
Trp Cys Gly Val Glu Lys Arg Gly Pre* ,\c:p Glu 3er Leu Leu lie 
cor Leu ?he Val ?:;e Pre Gly Pro Cys Cyy^ ?ro Pro Ser Pro .-^-rr 



Prc' Thr ?he i^l.n Leu Ala Thr Tnr A.:"'-; Leu Gin Pr^j Lys /-..a 

lie 1-1^ n-: 

Lys Ala :^ln Gin Thr Gin Pr:- Pro Gly Leu Thr Ser Pro Gly Leu 

Tyr Pro Ala Ala Tr.r Thr Ala Lys Gin G'.y Lys Thr :^ly Ala i;^.- 

Ala Pro Pro Leu Pr:* Gly Thr Ser :in Tyr Gly His 31.u Arg "i'hr 

Ser Gin Tyr Thr ';.:y Thr Ser Pro His Pr... Ala Thr Ser Pro Pro 

A.;. a Gly Ser Ser /-.ra Pre- Pro Met. Gin Lk-u Asp' Ser Thr Ser /via 



Gl u Asp Thr Ser T'to Ala Leu Ser Ser G.: y Ser Ser Lys Pro Arg 
Vcxl Ser lie Pro Met Val Aru lie Leu Al Pre Val Leu Val Leu 



Leu Leu Leu Trp Arg Lys Glu Ala Gin Gin Ala Thr Glu Tnr (Un 

Arg Asn Glu Lys Phe Trp Leu Ser Arg Leu Thr Ala Glu Glu Lys 

L 1 ■'■ ' 1 j '1 

Gl-^ Ala Pro Ser i'.ln Ala Pro Glu Gly A.p Val lie Ser Met i-'ro 



Pro Leu His Thr :Lir r (^lu Glu Glu Leu i.^-.y Phe Ser Lys Phe I'a 1 
J.2J jLL j3l 

Ser Ala 



• Ai't i f icial Sequence 
. : ; 2 .1 - 

• Synthetic oLigC'nucIe Dt i ie f^rot'e 

•:4 0'' • J 17 
cc.r-g::.gtg ca^-ta-a^g gaag 24 

1. ' • 

^.^ ■ :':iA 

• 1 ■ Ar i f i i a L Sequence 

• i: • ynthe t ic o L Lg-onu :: Lec>t i. ie p'rot-e 

• • ^1 : 

r.r::r*::cc ::t gcc tgg r.t: g::gg 24 

• :." • ."■ 1 ^ 

• MJA 

• Al ii f i ::i a I Seg-^en^e 

■:.'"2:.- Synthetic :■ L i ^onuc leot i.de p-rofc'e 



1 ■: ■:> 

1 : -J 



■_r-''4 ^'-cgaa gggcgggaz:: ct ::c t .':*:ct r. 5::tg::tctgg cca::at:: 47 



■ L'I:a 

: • H'Muo sac Lens 



\rgt.gactaa aagctggcct agcaggccag ggagtgcagc tgcaggcgcg 



<7gg<jtggcag gagi^cgcaga jccagagcag acag 

<.:agvgtgaaa gaaccagtgg tctcgctc::g fjgc 

*..gg<.:grgatc atagctcart gcag3c::cag act.c 

<:t::ctgcctt agcctcctgc atat^t.ggga 2tcc 

<.:ctgttt:ott ::tccttctgt gagtggacza cgga 



ccgaga aa-aggtgga 
-ca ggc tagagrgtac 
dggac t::gagaaat 

aggggt gcacccaagc 
ggctgg tgagctgcct 



gtcatcccaa agcti:agctc tgagccagag tggtggtggc tccacctictg 
ccgccggcat agaagccagg agcagggctc tcagaagg::g gtggtgccca 



■ :t ocagtga g 

::a<g-:: ia 
\. -a-gal- tgc 
taaccc aa 

:^at:ggac'gga 

■J -tag-get c g 

;:10.^ 22 1 
n • 1 4 6 

;: 1 



1 




Gly 
Asp 



tgttgttggc 
.g::caa.g-t.ct 
g-tgga-g-ga 
at t tea 3 Eia g 
agcaccaaca 
c-t-ac-ccg 
t gaatc a a 
ga.g-ct-a<gg 
a 3aaga :: i-Zc 
accat-g ::aca 
g-gaagaoaag 



cctggtctgt 
acggrcgttg 
ra-cggggat 
cg^ttt zaar 
aogggatctt 
a a zqz c ^ ::ca 
tctcaaggat 
gtctgggtta 
actgaat ggg 
gcaggct ggg 
ccag ::gaata 



c t g c t c a g c t 
tga actggcc 
a-ag-etggc 
g -age- get t 
z iragateaae 
a-gtgtgeeg 
a-egttatet 
etgggaggee 
tgga-ggetg 
aaatgtggtt 
iaggarggtt 



HC'iTij sapiens 
221 

j-E!'^ Leu A La Leu Val Zy^ Leu 



Giu Aia 



Lea Ser Cys 

i: 



Tyr ^.Ly Arg Cys Glu Leu 



Asp' ?ne Gly Leu Asp G.Ly Tyr Arg Gly Tyr 

Val Cys Leu Ala Tyr ?he Tnr Ser i31.y ?he 

Asp Tyr i31u Aia Asp Gly Ser Tnr Asr. Asn 

Asr. Ser Arg Arg Trp i:ys Ser Asn Leu Thr 



Val i:ys Arg Met Tyr- 



Asp Thr Val 11^ 
11 



Cys Ser Asp Leu Leu 

1 : : 

Ala Met Lys I le Thr 
11: 



Leu Gly Tyr Trp' Glu Ala Trp Arg His His 



12: 



1 : : 



Leu Thr Glu Trp. Val Asp Gly Cys Asp Pht 



140 



145 



gectgetacc 45 

agagtgctae 50 

tgaetgggte 5 5 

tggaetaega ^'j 

ageeggaggt 6: 

gatgtaetge 7 j 

gtgeeatgaa 7 5 

tggaggeat.e 8 0 

tgaet"erag E5 

tggtte::t'ga 90 

gaaegtgaaa 95 

Lea Leu Pro S 

Ala Arg Val L 

Ser Leu Ala A 

Asn Ala Ala, A. 

Gly lie Phe G 

Pr:) Asn Val P 

Asn Pro Asn L 
1 

Gin {31u Pro G 
1 

Cys (jln Gly L 
1 



•:21'.- .122 

l."-;- if i 3iai Sequence 



:-ryr;thetic ol L-gonuc lec't ide probe 
•7 7c.-iit-r:i*:. gt tqzt-^.qzzcz ggtr 2 4 



.": ; ; . . [')] ; a 

Ar*. ifi::iai Sequence 

o'/nthetlc ol i-g-i-nucle'i't ide pr-jbe 

•::-;:"):":.> ;. j 

g'-_: qa :: :: ::aqt ::agc caq 2 3 



vrtif.i::!^! Sequence 



L'ynthetic o L Ig :-nu 3ie :c i. de prjbe 

2:.; 

.":v<";c 3*. ::ta zzzzzz^i^^z gagqc-z^3iqc tctacgqtcq ttqtq 45 



• 21 .v. • il'-'iiio sap lens 
M'V; • 2 2:- 

i.r:cgcrq-c --ggg^-gcg cgcccg-ggc 

T\.:JC--..'4-gt t:gctg-g:- tccrcgtctt 

■::.7.v'7r.:i.u-tg g-tg::a-2tg gccaag ::tgt: 

■\.H'}q.^'V:\aga cgtgcgagaa actcaajggc 

;rr gt'T-.:aag ::ggaa :: -t:g g aagtcatgga 



ggcaccatga gt :: ::cc g ::tc 
::gccgt ::ttc tea gcc gccg 
zgtcgg-ggg gsg-at — -a 
-tgatc-aga ggcaggtg-a 
-tcggtgcg- cgcggtgc-c 



1 ^ 



■iT't g.^c-at -gaggagt:g- cagta--ag- tccggaaccg g-g-tggaac 

vg. 't rc-i-ac tcgact-rtt gcccgr^ttc qgcaaggtgg tga^gcaagg 

ga' :t Z'jggag gcggccttcg tgtacgccat ctcticggca ggt gtggcct 

ttgcagtgac gcgggcgtgc agcagtgggg agctggagaa gtgcgg^tgt 



41 



ga ::a g gaoag 
3tct. gacaac 

- acq g 5.3 gag 
2a ::aacaat g 
a-g-aagtg: 
gagrcgtg-- 
ga- gg- g--a 
ggtn--a-g- 
a :: g g a g :: :: 

ggg-acga 
-tg:gag-tg 
t gg::t gaa-g 
-ggoag-g — 

— ag--— g: 
a aa ::a jzzzc 
ct ggtt" ggt 
caa ^ aag 
-tgcca^tga 
g-tgc:a--g 
ac 2ta a gg -g 
g- ::a- :gggg 
argga agica 
ta ::acatgga 
cc — gagaaa 
tcagccc-ta 
gc sag a agag 
cc ::ag 2 2Zqc 
agacc ::acct 



tg-atggggt 
at-gr-ta-g 
aag-aagggg 
agg — ggrag 
^a-ggggtg- 
gc— ttc- g2 
— gagg- gga 
i a ::g :: a :: agr 
lag-^rcga- 
gggg--g-a- 
-gtg-gtg 
::t g-agctg- 
ag-gg-c -g- 
g--gg3aa-- 



: :: a c :: a :: :: a c 
:t--gggtcr t. 
g g ^accaa 3 
-caaagggac 
ac-a-t-ag- 
^agt saca ag 
^agagggggc 
cacc-tct gg 
ctccrggcag 
gggaacaa gc 
2atgga-agc 
ggagat gaga 

aggcaggcat 



cagcccaca g 
gtgt ggc-tr 
gc::t ^gtcca 
gaagg-catc 
caggctcrt g 
::aggtggg-c 
g-3a-gc-g- 
t. raag:cg::a 
:.tctgtgag- 
atg-aa-aag 
g--g-gg--t 
aaatc :ca3t 
ggag-tg^a- 
a--tagt gg- 
2 a ag 3 ga 
t.-atgtratr 
aggg--t-c- 
-tg-tcgtg 
tgtcacctgz 
gagt att3-- 
-ttatggrag 
aaaa aagaa :; 
-ttgagc — a 



agat accag 
-agaggttc 
gca a gagac 
ccctgggaa 
ataggctgcc 



ggct t ::ca gt 
::t ::a 3 a gt ?.g 
g-agag-c-t 
:t ga ^a 3a 2a 
z gagg-aaag 
acg-a-tgaa 
gtggg-t:--t 
:a-agatgag 
agga-atg?.g 
a-g- --aagg 
— a-a^gg-g 
gg- g-t g2:t. 
a-gtg--git 
--agggaagg 
-a^tgg-t gt 
tart g::-g3a 
::aaag33t gg 
— g-tggc: g 
gt-3gttt: t 
a :: 2a :: atgg 
ggaa aatagg 



. ::tt aa 



gaag— argt 
tcaagggca- 
atat-tgtgg 
actgaa gtc :: 
aggaaa^tta 
at cctgga cc 



ggt cag ga t g 
ttt gtggat g 
ratga a ret :: 
tg-gggt gga 
a-gcgr.tgg- 
ggagaagttt 
--aggg-a 
ga-rt ggtgt 
-ag-gg-gt g 
--at -ga-gg 
-aggtggag- 
-gt -aagt g- 
ga3--:g;:-tg3 
-::gataattt 
attttttgtt 
az2 agg - a g g 
g--tttgtgg 
c--g-atgtg 
cta-ttg-ag 
ta-tga-cgt 
t aztga-ttg 
c - a gca -a 3a 
ctctcaaatg 
caggtt 3att 
gt ttttt^ag 
cac rctagaa 
ac ractcccc 
agggatcccg 



::t ei;-: 



10-: J 

11 : :i 
1 1 :■ :i 
1:; :'0 

12: 



1 *; f ■: 

1!: 0 : 

I'm:--; 
16r : 

1 7 L : 
1 7 ^ •; 
180': 

1851 



a::t.qtgccti: tgz;agtcatj cccgagtcac ctttcaca^c gctgttcctc 19-"! 

.: at<7a 5iactq aaaaa::a3a:: aca::acacac aca::aca::ac acaca^^acac l,^j'' 

a ::a' : a ::acac ggacaoa^a:: aca::ac::-gc gagagagagg ga^gaaaggg 2 0-"'-" 

:tq\j::?.zt\, g ::agt-::at g :: ccqaqtcrdcc zztZz^^2aJza 3tgtt<^ct3 20-3 



:;:12: 




6 
1 
T 

mi' sapiens 




















0 0: 
Met. 
1 


3er 


6 

E'.rci 


Arg 


Ser 


:y3 


Leu 


Arg 


Ser 


Le J 
l-'i 


Arg 


Leu 


Leu 


Va . 


Ala 


va: 




3er 


Ala 
-1 .'■ 


Ala 


Ala 


3e r 


Asn 


T rri 


Le u 


Tyr 




Ala 


:.eu 


3e 


S e I" 


V'.a 1. 


^ ■■V 


Ser 


:ie 


Ser 


alu 




31.U 


Tnr 


Cys 


Glu 


Leu 


-* J-' 


Gly 


Leu 




GLn 


Arg 


Gin 


Val 


•J i. 


Met 


Gys 


Lys 


Arg 




21-. 


Val 


Met 


^ 


Ser 


Val 


Arg 


Arg 


G - y 


Ala 


Gin 


Leu 


Ala 


.;iu 


Gl-.. 




Gin 


Tyr 

■:■ ■ j 


Gin 


Phe 


Arg 


Asn 


Ar :r 


Arg 


Trp 


A.-m 


:ys 




r - . , 


Asp 


Ser 


Lou 
■^^ ^ 


Pro 


Val 


Phe 


:^iy 


i: : 


Val 


Va 1 


Thr 


Gin 




Arg 


Glu 


Ala 


Ala 

1 : 0 


?he 


^^al 


Tyr 


Al<i 


1 : ':■ 


Ser 


Ser 


Ala 




Ala 


?h*:: 


Ala 


Val 


Thr 

i:.:. 


Arg 


Ala 


Cys 


Ser 


S r 

I.?-: 


Gly 


G.Lu 


Lou 


Glu 




Gly 


Cy.s 


A.sp 


Arc 


Thr 


Val 


His 


Gly 




S e. r 


PT'' 


G...n 


' "/ 


I?, I n 




c e I' 


Gly 




Ser 


/Asp 


Asn 


He 


A I a 


Tyr 


i^ly 


Val 


Ala 



I:..-: 



Iv5 Ir, j In- 

Jer G.ln Ser Phe Va.l Asp Val Arg Glu Ava Ser Lys Gly Ala So.r 

r^o " iv;. " le.: 

.'er Ser Arg Ala Leu Met hsn Leu .His A::-n Asn Glu A.. a Gly A: 

l^":- 1"^' 

Lys A.la lie Leu Thr His Met Arg Val G'u Cys Lys Cys His Gly 

2i"-L 2.1-. 2 1" 



Val Ser Gly Ser Cys Glu Val Lys Thr Cys Trp Arg Ala Val Pr<. 



1 5 ? ? _ 2 

PrD Pli^! Arg Gin Val Gly His Ala Leu Lys Glu Lys Phe Asp Gly 

Al-i Tnr Glu Val Gl j Pro Arg Arg Val '"ily Ser Ser Arg Ala Leu 

Val Pr;» Arg Asn Al i Gin Phe Lys Pro ii i s Thr Asp Glu Asp Leu 
2k'0 .lo^ 1.1 ■:■ 

Val. Tyr Leu Glu Pr-j 3er Pro Asp Phe -l^ys Glu Gin Asp Met Ar<:i 
;: ;■ s 21- 0 ^ c " 

Ger g; y Val Leu Gly Thr Arg Gly Ar'? 'i'hi' Gys Asn Lys Thr Cer 

[jV;- A: .1 lie Asp G'y Cys Glu Leu Leu Cys Gys Gly Arg Gly ?he 

Hi.s Tr.r Ala Gin Val Glu Leu Ala Glu Arg Gys Ser Gys Lys Phe 

H T:;.' Cys Gys Pr.e Val Lys Zys Arc Gin Cys Gin Arg Leu 

-.^O 34 5 

r..u Lv.i His Thr Gys Arg 

ji-":> :;;7 
3 1. 1 - ;• 3 

L'L'A 

/-.rtif i ial oequen::e 

.-'ynthe::ic ol :. gonucleC'':i-:ie prc't^e 
. ; 7 

■::.-:(rctg ::aaatvc::ac tgg 23 

:i:a 

i t i f i c i a 1 ^' iq u e n c e 
:.-ynthetic oligonuclec tide prcte 
gtjcaga ctgtttdaat tatcggcc 28 

; ;:9 
4: 

l:ja 

Artificial Sequence 



: 1 
;: 1 : 



■:jg- 



. : 1 : 



Synthetic d1 i gc'nu ::l'EOt ide probe 



*,'j-?.\tc-:^.za aqzq^cgqza gt?::cag3g-g ctcgtggagt t 41 

:: 1 0 • 2 .: 'J 

jl 1 • 1 ::o 

i 1 • H-jiriD sacdens 



-?g;:-g:7-g gg - j gcg tgggcggacg cgrggg-gga 

g g*: g ?. .r-igc at ^gc.:: a egg ac accac ::a g gta ::ag":: a a g 

gr-tocg.ugga ggrcc-cgga gggccc^ggg ga-g-tgggt 

agg-jgac^^r. t r.ttcttgg3 ^crggctgtr ctggt::acca 

::g gt lat t ctgagta-::c t at::ge ^oaa gg :::tc ::a ^g 



rgr-g-^tga cggcr acga-: 



:gagga -aa icgc-: 



gcggcg:::.gg gtgccctgaa ggaggaggic ggaga-igcc 

::::: ggg ia:g :;aggrgoag:: tgr^aga^rar g gc g r g ga g 

-g-agg^gaa get gat g gag caggagag-g ---tgcggga 

cg::gtguc::- agggcttggc tgaag-cgg- aggggc^gtg 



cg-gtggg-t 
tgggg-gg-a 
gca-tggag- 
-agt3Cttt g 
gagcgcg-gg 
gaag::aga::g 
acagctgctg 
-ttggggagg 
a::t g::gtgag 
agga-gt-cg 



ca ::*:ga ;ct g r cccggg-gc tgv'aggc-gt gaggcr^-ag aa-aactcc 



gcgagr-jgtg -c-cacg-cg tggctgt-=: 



:gaggg-: 



ttot-tgtg- -aaagacga- gtgggcggcg gcg-agga^c 

tgr.-ag-:g3g -a-ctggtga tcgttggggg -ctgga:,gag 

tcaot ?-jgaa 3 a :: g ::gtgg :: cgtggttact gg^tgggcct 

og-:-at.:tgg goaaggttr.a ggg2ta:cag tgggtggacg 

ca g ::tt ag ■:: act-ggaac a ggga ga g caat gao get t 

agaa-tgtgt catgatgotg caca-ggggc tgtggascga - 

gacagc-.jaga agga-gg^tg gatctgtgag aaaaggcaca 

c-g--cagtg ccctggag?.- gcg--cattg cag::atgtcg 

g get a tec ::tg g 2t ctggagitga ttg-:: ::a a a ga 

t::crcatcca cog Dtgctga gtetcagaaa cacttggcc:: 

tgt iiagcc :: agtg^ctggg ct::tggga::c tccatg:;::ga 



50 

100 

150 



-tg-ta-ttt 
actgcgcaga 
-agggct tc- 
gagggrtgt g 
gagtct ::t-::t 
gggggcgcg 
-goac-gtgt 
actgct ga :: 
tat::ctgggg 
gttt: ttttct 
aa ::atagccc 
--t-at-cta 



1000 
10.:.U 
1100 
11^0 



a^tccactca cgcagaccca acct aac::t c cactaqctcc aaaat::cctg 1211 

czc.czgzqtz cccgtga ta t gc::trca::tt ctct::::ctaa ::raaggttag 1250 

g::qac^gagg a^tggagotg ttcggttitc tcgza'.tttc ::accaaactg 13'J.i 

gaaQC*-. gttr t::gcagc::tg ag gaagcatc sataa-utatt tgagaaatga l:i:)-i 
.daaaa 135 5 



:::io. 

:ill. 
:il.:.: 


• 2-1^3 

• PF.T 

• lli'ino sapie 


ns 




















:-i JL . 
1 


• ;:31 
A.^ip Thr 


Thr 


Arg 

5 


Tyr 


Ser 


Lys 


Trp 


Gly 

10 


Gly 


Ser 


Ser 


Glu 


Val 


Pro ?ly 


Gly 


Pr J 
."! -J 


TrD 




Arg 


Tro 


V 1 

•1 1 


His 


T -^D 


Ser 


Ar a 




Leu Phe 


Leu 




Leu 


Ala 


Val 


Leu 


V. 1 1 


Thr 


Thr 


Val 


Leu 


Ala 


Val lie 


Leu 


S -.i 1" 

5 1.- 


lie 


Leu 


Leu 


Ser 




Ala 


Ser 


Thr 


Slu 


/Vi a 


Ala Leu 


Leu 


Asp 
t" • 


G 1 y 


His 


Asp 


Leu 


■■: 


Arg 


Thr 


Asn 


Ala 




Gin Thr 


Ala 


Ala 

A 1 


Leu 


Gly Ala 


Leu 




Glu 


Uu 


Val 


Gly 




His 3er 


Cys 




S r 


Gly 


Thr 


Gin 


Al a 
1 .■ '} 


Gin 


Leu 


Gin 


Thr 


/\rg 


Ala G'^u 


Leu 


J - y 
11.0 


Glu 


Ala 


Gin 


Ala 


L;,'o 
1 : 


Leu 


Met 


3..U 


Gin 


:-er 


Ala Leu 


Arg 


Glu 

1. 


Leu 


Arg 


Glu 


Arg 


v<-. 


Thr 


i^ln 


Gly 


Leu 


(;iu 


A:.a Gly 


/Arg 


MM 


Arg 


Glu 


Asp 


Val 


ArvT 


Thr 


Glu 


Leu 


Phe 


Ala 


Leu Glu 


Ala 


Val 
1:5 


Arg 


Leu 


Gin 


Asn 


1 '"O 


Ser 


Cys 


G^u 


Pro 


Ire 


Thr 3er 


Trp 


L^jU 


Ser 


Phe 


Glu 


Gly 


S ( ; .r 
- r 


Cys 


Tyr 


Pile 


Phe 


Val 


Pro Lys 


Thr 


Tnr 


Trp 


Ala 


Ala 


Ala 


G.l I. 


Asp 


His 


Cys 


Ala 



IK"- 



lOf 



Ala Ser Ala His Leu Val lie Val Gly G.. y Leu Asp Glu Gin ijl;/ 
200 20! JlO 



L-u Thr Arg Asn Thr Arg 31y Arg Gly Tyr Trp Leu Gly Leu 

215 2 L 22 5 

Ar--: A. .a Val Arg iiis Leu Gly Lys Val (llr. Gly Tyr Gin Trp Val 

220 22^ 240 

AoP G'.y Val Ser I^eu Ser Phe 2or His Tr^j Asn Gin Gly i21u ?ro 

2-3 5 j5C 252 

2is:. Aj:}-) Ala Trp G.l y Arg i^iu A.-;n Cys \'al Met Met Leu His ^hi' 

260 2 65 270 

Lvu Trp Asn Asr' Ala Pro 2ys Asp Jer Glu Lys Asp Gly ":rp 

27: zQO 285 

I...-.- Gy.: Glu Lys Arg His Asn Gys 

2V0 



2.' [i:iA 

' /-.rr: if icial o»^guen::e 



. ■ 2ynthetic o !. i gonucleoti prc'be 
•;'■)■■':. 2 22 

T<.Maga.:;iCtg tgtCatgatg zzjz 24 



■ - 2 ". 3 
]:> .M 
Li:iA 

, ]. : ' /'..: • t L f i. c i a 1 e qu e n c e 



2yr'ithetic o i.igc'nu ^lec'ti ie p'rc'te 
'4ttt2t'jdga ctcag-.:agcg gtgg 24 



/-. .:" 1 1 f i c i a 1 o e e n 3 e 



Synthetic o 1 igc^nuclec-t id<; prche 



::a' -'..-g'. ■ r.ga cagcg.igaag ga:;gcctqga tctgtgagaa aaggcacaac 



: ."■ 4 7 
L'L'A 

HC'ino sapieno 



<4 30> ?35 

a^.aca-jga-gj 
■gcttaaacag 

c-tgggcaag 
g-2ag-— t-t 
t: a 2a gca t :: a 

:: g ::at agctc 
ggg-t j-g-g 
ga - 2gagg-g 
ego-— g-cgt 
cagcgcagg- 
cgact ggttc 
ggcgggaaca 
a gcggotic 3 
g?-gaccgag 
actarocgcg 
-?g-cgcgac 
cagcagggac 
tgga-tg>ga 
tgrgggagg- 
eg zcaac-'^a z 
tc-ctgataa 
cggagccatg 
ccgagggcac 



gagggtgatc 
-ggcagc--- 
-tatctgo- 
aac-ggagcc 
gagct--ggg 
g-.— tgccg 
grcotctg-g 

c-tt -a-ggg 
ttccg— ccc 
eg acta cage 
a::':ttg::gga 
g-gggggagg 
c-c-ag-ggc 
a -lege egg- 
g-gggeg^gg 
gg-ggegctg 

ataaegteet 
g-tgaaggec 
agagc-eeag 
aat gagattg 
ggteteeetg 
•:egggaeeaa 
gggageeect 
ctg^gtetaa 
gggtgteggg 
agggggtttc 



cgacccgggg 
eg--gcee-- 
ctegetggag 
tea-tgg— g 
ctctgge-gg 
ggt gatggaa 

tee at ::tgtt 
caagtggag- 



et g: 

atgtv 

geg>: 

eg-t-: 

a--g.; 



:g-agtg 
:ggagga 
:ggegag 
:g-agag 

etegtttgtg 
aeage-c gga 
ga— rgta — 
eeeeaaet" e 
e-teteeeag 
et geetec-a 
ggeetteace 
tagacag ::g :: 
tggtcgt-et 
gageaggaet 
ge::ccgag--: 
gaecagagee 
gg-teetgtg 
gcgctgctce 



aaggtcgetg 
gcag:-e-tt 
gc-aggeegt 
g--eggg jeg 
ga--egaeeg 
aa-ee-age: 
ggc-aet-t- 
-egeeagag: 
-agacgg— t 
gt-tegetg 
a ga ac 2 3 gta 
g2 2- gggeg: 
z-jz g 2a 2 g a g 
?.gt:.gg2gga 
gt g^g^ateg 
z 2*:gt g 2 gae 
eeta2ga2g2 
g 2 2 ace at. ee 
2 2ae 2e gg 2e 
t 2g-:agggt 

et:agttcca 
gggga2tgtg 
ege-aegtee 
egaagaagag 
e2geageeee 
eaggeteatg 
tgaeegeggt 



ggcaggg2ga 50 

2te2tcettt 100 

g2ag2at2ga 1:0 

2 2gg2etegg 2 00 

2tg22ggecg Of-O 

2gg2 2geege .:.00 

ggeg2eg2eg .:.:-0 

2 2 2 ggeeaaa -100 

t 2 2 2 2 aag2a ; 0 

2tggggge2g SOO 

2gtcag"aac S 

-gatgaagga K^^y'^ 

gtgttttegg 0':-0 

getggaggtg 700 

-g2e2ag 222 7^-0 

ggggaeegtt :-00 

egggaegga2 0:0 

2g2aggaeae 000 

aa2tc2tt 2t 9^.0 

ga2a2tgetg l-jOO 

2agt22tge2 1'jOO 

gaaacg22g2 1100 

eggagg2 2ae 1100 

gggteeag2e 12 00 

g2rgagtgeg 1:0: 

tgggg:eeee 1^00 

e-geaggegg 10:0 

gagge :gegc 14 00 



^gaccatctc: t^cactrraag ggc2::tctgg tggccggcac gjg^attggg 14 5 

aaacagcct^ rtccttvcc:: aaccttgctt citagriggcc zccqt'^tccz ISr):) 

j:: r^igccctc agcctcctco tcctgcagga ::aaa gr.cat-:: c::caaggctc 15^.- ■ 

oagctactcr aaattaigtc tccttataag ::::at tgctg :: cccaggagat lo"-:"' 

tg^'.c ::t ccat c jtcc a xgg g cctggctccc acgtg:jttg:: agatacctca lo"-!-"' 

ga':c:.ggtgc tctagg.:tgt gctgag::cca ctctc ?c 5 a ;^ ggcg::atcca 17 0-'' 

ag-ggg?g-c a-ttgaiaa; tgaataaarg g _:Tgc 5 :it 1 1 :: g^aagcgtca IT';.;' 

gt: :it':': ?.c at gttatgjatc tctctg::gtt tijaataaagi z^azzzztjz 1:':'. 

z j-.:.*z zdiZa^a aaaaaa iaaa aaaaaaaaaa aaaaa^aaaa aaaaaaa 1847 



■.Mr: 


> 2:6 


: : 


> 3:-i 


:;:i;-: 


' PRT 


;::i;-: 


' Homo 


:•; 





Me^. Asn ?rj Svr Pro ALa Ala Ala L-^u GLy Ly;z Ala Leu Cy:^- 

Ala Leu Leu Leu Ala Thr Leu Gly Ala ALa GLy GLr. Pro Leu i:51y 



Gly Glu Ser lie C\-~ Ser Ala Arg Ala ?r j Ala Lys Tyr Ser lie 

:.5 4:;: 4^ 

Tnr Phe Thr Gly Lvc Trp Ser Gin TLir A.L Pne Pro Lys Gin Tyr 

0 !:■ '[ 

r'rr :.eu ?Lie Arg ?r Pro Ala i^in Trp Ser Ser Leu Leu Gly Ala 

Ala His Ser Ser A/r- Tyr Ser Met Trp Ar.g Ly.;: Asn Gin Tyr Val 



:"e;r- Asn Gly Leu Arg Asp Phe Ala Glu Arc Gly Glu Ala Trp Ala 

I'J^j I'"':: 

Leu Met Lys Glu I.', e Glu Ala Ala Gly G Lo Ala Leu Gin Ser VaJ 

1:0 1 L ::■ : : 

His Glu Val Phe S.-r Ala Pro Ala Val ?r..: Ser Gly Thr i31y Gir. 

1. :■ 13'; I.:;.: 

"hi- Ser Ala Glu L*.-u (^lu Val Gin Arg Arc His Ser Leu Val Ser 

14 J 145 loC 

Phe Val Val Arg Lie Val Pro Ser Pro Asp- Trp Phe Val Gly Val 

1-5 16l 16b 



Asp Ser- Leu Asp Leu Cys Asp Giy Asp .Arg Trp Arg Glu Gin Ala 

17: ^ :.7:. ^ i?:i 

Ala Le-. Asp Leu Tyr ?r:) Tyr Asp Ala Gly Thr Asp Ser Gly Pn-; 

Tnr Pri'-^ Ser Ser Pr-:- Asn Pne Ala Thr i:...e Pro Glr. Asp Thr Va 1 

:o:- ;:m: 

Tnr Gl i lie Thr :'er Ser Ser Pro Ser H.:.5 Pro Ala Asn Ser ?he 

Tyr Tyr Pr:- Arg L^l:u Lys Ala Leu ?r:. ?ro lie Ala Arg Val Thr 



Leu Leu hrj Leu Arg Gin Ser Pro Arg A.: a Phe He Pro Pro Ala 

Pr:. Vii! Leu Pro Ser Ar^ Asp Asn Gl:. Tie Val Asp Ser Ala Ser- 

_ oC ^ IT' 

Val Pt'.' Glu Thr fr-i' Leu Asp Zys Gl^ W-A Ser Leu Trp Ser S'--r 

T.rri G.y Leu Cys ''.Uy Gly HLs Cys Gly Arg Leu Gly Thr Lys Ser- 

._ ? L . : } ■'. 

Ar:i Thr Arg Tyr Val Arg Val Gin Prj A.a Asn Asn Gly Ser h'ro 



;yi- Pri-' Glu Leu 'jlu Glu Glu Ala Glu (V/s Val Pro Asp Asn Cys 
'al 



: 1 0 

:.i 



p:-7 
r.ih'A 

J-.r t L f i c i a 1 S e que n 3 e 



Synthetic o i.igonuole'jt ide prot^e 

1 .:' 7 

a-:r. gcc aggggaagag gg 22 

J. .-a 
r>i]A 

/artificial Sequence 

Synthetic o ligonu ::leotide probe 



'■^aggactcgc tacgtccg 18 



Jl 1 



•:21 j • r?9 

Artificial Sequence 
J" •* .-fyntheti:: ?1 l ^z-nu 2 le I'tide prc>be 
■ :c-:-^ttc tc::tcctttc cccc 24 



Ar^-i f i 2i-a 1 Seqaen::e 

• ■ - 

•■■.":."::> ■.-yntheri :: c li-gonu:: Lei' tide pri't-e 
:^t t. ■■■i",ca gggargoact oagrc 2:' 

. 1 

1 ■ 1~: 

• /vt tificial Sequen::e 



4 J V ■•• ..4 1 

.: :-dgC';^qag gcagstag 18 



v J: 1 :'' :. ■ i\ r t i f i c i a 1 S e q u e n c e 



J'yr.thetic oligcnucleoti de prcbe 
.:ga*-. Caccgt gtcctgcggg atg 23 

i:.- -12 
;2:.:;- rwA 

/vrtificial Sequence 

'..i..':'.- Synthetic cd igc nu elect ide probe 

:l :M3 

'.:a(;i.:.C(^:ttc tcctcctttc tcccacgtcc tatctgcctc tc 42 



210: 



244 



':211 ' 1S94 

v212 • DNA 

•:213* Homo sapiens 

«:4 0-J ' 244 

^g-ggcgt-- gtgagggg-t cctttgggca ggggtagtgt ttggtgtc-- ^.0 

tgt:c:: tgc g t gatattga::a aactgasgct 1 1 ::t g ::a a::rggsc::t^ 10^ 

aggasgag-g tact-gragg cgga^ag^tt tagcgg-3gg c^gg-cgctc li'-O 

tcatcoccrg taaggagcag -agtciitttgt ace gac :: a a g at gagcaac a /O! 

z. zidizazzza qj3ijczz zee acgaatggga aggctt::att gaaaa::::aca l.: -. 

gciggagata ttga^acsga g::tgiggt::c aaagaag^r:: ^taaagctrg 

::agaaatre:: at::caa::ttt gnrrggaagc tiarcargar aa*:a::3aree 

itcatagag:: tg::g-2tggt tr::a::agtc3 aagg::ggaga t2::ta:tgg:: 

a::agggagtg grggagagt^ tat::tacgga g g ::a!: t ::a aagatgaatt A^i- 

tear tea ::gg trgegtccta atcggagagg a::,ggtrgc3 arggcaaatg 

::tgg::icrca "gataatggo agc::aguttt t:ttoa::a::t gggc^gag^a 

ga:. gaactta a::aataag::a ta::::atrttt ggaaaggtta ::aggggara:: 6:'. 

agtata-aac a i gt r ge ga :: ::gt::agaagt agazartgat gatga::gaaa 

gar. 3a:: at aa tccaracaaa ataaaaag::t gtgaggtttt gtttaate::t "00 

tttgatga::a trattriraag ggaaattaaa agg::':gaaaa aagagaaarr 

agaggaggaa -jzaaa-^aaat tgaaarrcaa aggraraaaa aattttagtt 

ta::t*:tcatr tggagaggaa gc::gaggaag aagaggagga agtaaat::ga r^-.O 

gttagtcaga gratgaaggg ::aaaBg-::aaa agtagtiiatg a::ttg::ttaa /''rj 

ggatgatcca ::at:tcagtt ctgttcragt cgtagaaagt gaaaaaggtg ; 

atgca3::aga tttagtrgat gatiggagaag atgaaagtgc agagratgat l-'.l'') 

gaatatattg atggtgatga aaagaarctg atgagagaaa gaattg::::aa l^'.z-'': 

aaaazzaaaa a a gg a raca a gtg::gaatgt taaatcagct ggagaaggag 1100 

aagtggagaa gaaat::agtc agcrgcagtg aagagctrag aaaagaagca 1 1 .: l 

agacaattaa .aacggga.act cttagcagca aaacaaaaaa aagt.agaaaa 

tgcagcaaaa caagcagaaa aaagaagtga agaggaagaa gcci::c-:ccag 12.:-L 

atggtgctgt tgccgaatac agaagagaaa agoaaaagta tgaagctttg 13l0 



aqg'hajcaac aqt^aaagaa ggjaazttzz cggqaagat?. agacccttgc 135' 

a::tj3Cgaac cagtctaaat ::t iaaa ::t ^a :: t::aagcaat;: g::igaaacac 1-10 

gaaaatga catt::::tga3 a::3gaagtdg a agar gat g a aggatggatg 14 V 

zch-:^zjta-z tccagtttga ggataaaag:: agaaaagtga aagatgcaag l':-0!" 

ca: jcaagac t^agatacat ctgaaat:::.a tgatcctcgg a a:: ::c a gtga I-:::-' 

a::aaaagaag gagggaa gaa ag::aaaaag:: tgatgagaga gaaaaaagaa 1*5 v. 

aiga'igacaaa atgagaataa cgataa ::-::a g aact::gctgg aaa^gtgc^t l»:':i'- 

acaatggcct t gt. a a ::a g^ :: attgttcr::a a rage a tea:: rtaggggtgt 17:V 

gaaaagaagt acttttgaar ctgrtgt g gutttgaaaa a^aactar^t 1 / ■ j j 

t'g: r t r gcaa a 1 1. gt g .ja at gacgtaag^a aatgcitttg gc:.a3tggta ISOj 

^at'gtgrttc t cc. rra g 3tg acctttcata ttgctaaat:: tgaaataaaa Iz-b': 

':aa:tcccct r r r.aca aaa aaaaaaaaaa aaaaaaaaaa aaaa 1:94 
P.i: • 24 5 

• 4 72 

::].2 ' ?RT 

.':i: ' Hjnio sapiens 
:400> 245 

Ser Asn Il.e Tyr Ue -Zln Glu Pro Pr-:. Thr Asn Giy lys '/a.. 
1 5 IC i: 

Leu Lys Thr Thr Ala 31.y Asp He Asr- He [^I'j Leu Trp 3er 

2 ' , -i 

Lyc Gl.. Ala Pro Ly^ Ala Zye Arg Asn Phe lie Gin Leu Gys Leu 
.*■ I' 1 '.' ^ ■ 

Gl u Ala Tyr Tyr A^^p Asn Thr He Phe Hii Arg Val Val Pro Gl y 
': ■ . 5 : 6l 

Phe i:e Val Gin G.y Gly Asp. Pro Thr Gly Thr 'Hy 3er Gly G.-y 

IC 7S 

Gilu Ser He Tyr Gly Ala Pro Phe Lys Asj:- Glu Phe Hi.: Ser Arg 



Leu Arg Phe A^n An.: Arg '^ly Leu Val Ala Kez Ala Asn Ala Gly 

100 li;"' 

Sii'.r His Asp Asn G:y Ser i:;in Phe Phe Phe Thr Leu Gly Arg A., a 

i:,0 11.: H(i 

Asp Glu Leu Asn A.^n Lys His Thr He ?he Gly Lys Val Thr Gly 

12^ 130 13L 



Asp Thr Val Tyr Asn Met Leu Arg Leu 3er 31u Vai Asp lie Asf: 



I ■; 0 



145 



Asp Asp -jIu Arg PrZ' His Asn Pro His Lys lie Lys 3er Cys 



Val Leu ?he Asn ?r:- Phe Asp Asp lie lie Pro Arg ^iu LLe Lys 



I": 



Arc Leu Lys Lys y. ji Lys PrC' Giu Giu Giu Val Lys Lys Le^ 



1 8 5 



Pro Lys Giy Thr Lys Asn Phe 3er Leu L^-j Ser P:.e jiy Giu Glu 
Aia Giu 3...U G.u Gl.u Giu 3iu V-l. Asn J^r^ Vai S^/r :^in 3er M-'j:. 



Lys Giy Lys- 3er Lys Ser Ser His Asp Leu Leu Lys Asp Ast" Pri' 

His Leu Sor Ser \'al Pro Vai Vai '^.lu :^"-r Glu Lys ^iy Asp A. i 

?r<j Asp Leu '/a 1 Asi' Asp -jly Glu Asp ''^lu Ser Ala jIm His /vSTj 

i' 0' := . ! / 0 

Giu Tyi- Lie Asp 'Z . y Asp :;iu Lys Asn Leu Met Arg 3iu Arg : ie 

Aia Lys Lys Leu Lys Lys Asp Thr Ser Ala Asn Vai Lys Ser Ali 



Giy Giu Gly Giu Val Glu Lys Lys Ser \'rj.l Ser Arg Ser Giu '.'Jlu 
::0e- 1 ^. 

Leu Arg Lys CjIu Aia Arg Gin Leu Lys Ar-ii Giu Leu Leu Aia A. a 



Lys ijin Lys Lys VaJ. Giu Asn Ala Aia Lys '^in A.: a ^iu Lys Arg 

.•■35 >-i5 

Ser Giu Giu Giu Giu Ala Pro Pro Asp Giy Aia Vc:i Aia Giu 'i'yr 

Arg Arg G.". u Lys ''lln Lys Tyr Glu Aia Leu Arg Lys 31n Gin S^.f 



Lys Lys G_y Thr Sor Arg Giu Asp Gin 7nr Leu Aia Leu Leu /-.sn 

Gin Phe Lys Ser Lvi Leu Thr Gin Aia Ij.e Aia Giu Thr Pre Giu 

'.ijz ■] 'j : •; " 5 

Asn Asp lie Pro Giu Thr Giu '/ai Giu Asp Asp Giu Giy Trp H^.-t 



41' 



415 



4^0 



S'^r Hi. 5 Yal Leu 31 n Phe Tilu Asp Lys 3er Arg Lys Val Lys Asp 
4;:5 ' 430 435 



Al. a Sor Met 3 In Aof) Ser Asp Thr Phe Glu lie Tyr Asp Pro Arg 
44 0 44 5 4 50 

7i.-'.n Pro Val Asn Iz/i- Arg Arg Arg Glu Glu Ser Lys Lys Leu Met 
455 460 465 

Arg G'^ 1 Lys Lys -Jl. Arg Ai"g 
4 70 

• J4 6 

• .-4 

• A 

■ A:;\ifi:;iai 3equen::e 



^-vnthetic o 1. i.gonucleoti ie profcie 
■ ■ • .'.4') 

t - f :gg--,rit ctact ggca 3 agg^ 2 4 



Ar*;i f i ::i jl S-a guen ::e 



j- cvntheti:: ol i gonu lee tide prc't^e 

1 ' ; 4 ' 

: .11 7 1 *: a J t c a ga g c a t g 18 



1.: ' DIJA 
: • A.r '..ificial Sequence 

. .; • L'ynthetic c 1 .^g i-nuclec tide p^robe 



:4 "n"v> ."'4 o 

':,i(.iat'g<7*.gc tgttgccg 18 
■• .;4 
r-iiA 

I..-.-- Ar-..ifi(:ial Sequence 



.-'yiithe^iic oligc nucleotide prc-be 
:4 ' )i • 4 

(■:aci':-'t'_:(T..;ac aggaactgag atgtggatc 2 3 



■11 • ."^.4 
:1.. • i.'MA 

:1;-- Art. ifi::ial Sequence 



.-'ynthetic oligonucleotide pr-jbe 
zr ji.-jt \ ■:.^gz a g t g ?.a a g ? g zzt g 2 4 

: I. ■ [AlA 

• i f i a L Sequence 



J.-' \':":thei i :: i g i-nu :: Le^jt i.-ie prjk-e 
• • . : 1 

r:\ct '-r-qat ::aaaa--gc 18 



Ar n i f i c i a I S e que n e 



• .:'yritnet i :■ 1 i. q z^nu ::leot i. ie prjk>e 
■qa:jgia:tq qttgr^atqq ::aaatq::tgq ttct^atqat aatgg 45 



] > .4 :=6 

. ' li::a 

.-. ^ ::o:i\ J s aoiens 



cac-:g.-:cgtr ggggcrggaa gt^cc-q-ca qgtc-gtgcc gggcgagaga 50 

gr;*-gc^ '-j:. rc qgcccgcct 2 gg-ttt.qagg -gagagaagt gt:-ccaqacc i! 

c.-it tt' •<;? rt tgctga::gg^ gtcgag::cct. qgccagacat gt^cacaggg 1.: 

v^';tC'-^t:g ^gtccggga- tc:ggq--cc accaccg-gg ccgccgqcgg 2: 

gac-a.ica-a qgcggcq-ti tctcc* r-gg aacgggaacg tctagcaacc 2.: 

c"^ ^t'-ivggg gctcaatttt ggaaat. rtitig qaagtacttc aactccagca 

a.;t.ac,r.ctg escort -aag rggttt.-gga accgggc^c^ t^gga^-taa 

a> ' tg'.-.i :a ::"C gggttcacti: taggaggaac aaatacaggt gccttg ^aca 4 '? 

cdagaqgcc cc:aagtggt3 accaaatatg qaaccctgca aggaaaacag 4:C 

at«:icatgtgg qgaaga^ac:; catccaagtc tttttaggag tccccttctc 5l'C 



::aga 3ct zct 
::ct gg aa agg 

::tc r g zc 
ggggccacag 
gtcag-acgc 
gta3::tgaac 
-agtgatggt 
tcg-a-gagg 
r-- giag-a- 

g-c-g jc-ag 
0— tag-ctc 
ttatt■::agac 
tg-c3 ac3tg 
g-ctgaggg- 
agat- — - 
-atgago-:- 
tcct gac3:a 
aacc - ggaat 
acca-ct^ 
agatg^t, 
::atgc za- 
aa^ictgcc 
ggatttta zc 
tttggatgag 
taagggt gigc 



a-g 

zac 



ztag gtat 3C 
aatc aga g at 
-agg-tggag 
cgggti-caag 
gtgcctgcag 
gggaacggta 
gtgta^gcgc 
-tgg-t— -g 
g-t-cga--t 
aggo- -gg-a 
gaa-tggggg 
a -atcg:ag- 
- -gg-ggggg 
gggt -cttc 
ttctcatcac 
gctggatg-a 
ac-at-aggg 
aa::tgaar.rt 
gtggt ggat g 
ggggaaggtt 
tcaa-c ggc- 
gtggaggagt 
aaaccgtatg 
tgcaga-tgc 
gctggccacg 
acaagagtgg 
tctgtaccag 
tatgcaggaa 



tcaggt ttgc 
gctac ::ac :; t 
tg-ag- gg-a 
ogagcc-c-- 
gag-c:-:ggg 
caagtgg-tg 
cggcg::gcg- 
ggagg-g--t 
gg--gc?-gr 
t3t- -gg^c- 
ctg-t gga-- 
cct -ggg^ga 
c-at gag:ac 
catoggg-ca 
tagtaa2::3a 
acca zaa za g 
ac- aaggcga 
2 -aga gaga 3 
grgigg-ga- 
t-a':-tg-gc 
::rtgcct-a- 
a2-t.ggacaa 
atggacatag 
tcactaccac 
ctacaacaa g 
gcat ga a get 
tctca a agac 
ggagccaaag 



acctccagaa 
a 2 3c gccigg 
-gat-t-gg- 
g::-tcagc-c 
g-cagctgg3 
-gcttcagcg 
g---gggga- 
t-at-gtggg 
gagaaagr gg 
--tgag-a-g 
agacgg-gg- 
g ac :: a g ga a 
3agga-t g 
ttt-ccagag 
o-gaaagtgg 
caca ::a gat 2 
t g-grgtgt- 
--ggaagaga 
2 — agat ga- 
-rta--f;-': 
a at at za - 2 a 
tgr-aat gag 
ttcaagatgc 
cgagaaa-c: 
gat gaaaa g*: 
caaggagaag 
ctg agaag^.a 
aggggtttgc 



cccrcggagc 5 50 
ac ggagtct z 6 ! J 
t-actg^aao (f-'jO 
ccgagtgcct 70 j 
ctcgatgtac T^j 
agga-tgtct & "iO 
c--cagctgc S'.-j 
-g-tg^tt— 9-Vj 

"T <- -<r -X 4- 4- , •■ , 

g a - g a - a gc - 10 ! 0 
t2tg-g-tgg l- ^ :i 
atgrga---t 1 1 -.'i 
a tga tgtca - 1 1 vO 
tggca-cgcg l.'.OO 
ccaagaaggt 11":0 
ctggraaaci l/O: 
^aa^aagatg l.-^O 
rtai3tggt- l-J-l^ 
--t-tggtg- 1-;: : 
aggtgi-aa- 
aggag:agg-. l-: 
-atga-tgga lOO! 
ca citt-gtg l^-.^O 
ca a tgatggg 1''IjO 
acc-gcagct l"5-0 
aagatggctt I'-iCi 
gaggcaattc 1 1-150 
ccccaccatc I'JQO 



C'dgq::3?.t 'ggaga::taqc ::atgga2ata cctggqgacQ agagttctar 1 ?5 

22^ izzzajt ttagaa::tg:: aggagctccr t -^czj::2t-2c aggccaaagc 2':'.. 

-aga^-ttcn g-^-jt-^tg rgggac-tgc actg::— tec --agc-tga- .2-': 

a::::::atgai grrrrtocar ':r::actgttg a::atc:a5C- ag;fccaggr.c 

::t5ncaaca:: c a ::a ::t gc ':cag::tctcc age ::i-::a g ::aacct t :": 1 

tt t^ :; ::ct t :: 1 1 raaat ::-::t cccarccttc aatjictrrt tgiga::t::3t 

tct- aeggga ggt:ga:-ca ga-rgc-a::t g-c-:::.gt-a -rjca — -ag J.: 

::t J ::att t a ::at ::-:atc ::rg3rcaa::c ttq*!-:. zzz czjzzzazaz 

tg?o-r.ggag gc-tagjg:;a ggtc^tga^a tgga:r'S3ac ttttggtagr 

It g'jg^t ctt ct ::t 3::-:ae :: caca ::t tat c t ::c :::::: a g gg ::3act:raaa 

JiZ zzaZrjxCBi-z aggggt;^gt:: -.cttca at aa agaa;r-gttg attagaaaaa 24:' 
aaaaaa 24 5 6 



I.}.- .;::4 

12.' ??/r 
J. 13:' Hc'inD oapi'Uns 

4 00.' i:^4 

Met Ser Tnr ^Ly ?rie 3er Pne Gly Ser Gly Tnr Leu (31y Ser 'Tr. 
1 10 1 



'Ihr Val Ala Al 



1 ij i- i- 



ly Tnr Ser Thr G.l.y Gly Val ?he Ser ?h 



i:iy Tr.r Gly Tnr Ser Ser Asn ?ro Ser Va.J Gl.y :Leu Asn Phe ir.l 
3^ 4 0 4 

Asn Leu Gl*/ Ser Thr Ser Thr Pro Ala Thr Thr Ser Al,a Pro Se 



ME:r Gly Phf/ i^ly Thr Gly Leu Phe Gly Se;r- Lys Pro Ala Thr G.; 



rtie Thr Leu i^ly Gly Thr Aon Thr Gly Ala Leu His Thr Lys Ai- 
Pro- (jln 7a.. Val Thr Lys Tyr Gly Thr Leu Gin Gly Ly5 Gin Mo 
ills Val Gly Lys Thr Pro He Gin Val Phe Leu Gly Val Pro ?]\ 



1 :.o 



115 



Ser Arg Prc' Pro Le'U Gly lie Leu Arg Phe Ala Pro Pro Glu Pi 



125 



130 



13 



Pr:' alu Pr- ■ Trp Lys ^ly lie Arg Asr- Ala Thr Thr Tyr Pro Pro 

14?! 145 15-:' 

Gly Trp Ser Leu Ala Le\i Ser Pre- i31y Trp Ser Ala Val Ala 

: 0 1 6 :■ 1 i 

3ei Arg Le Tnr Al u Thr 3er Ala Ser Ar^ Val jln Al.a Ser L-.' i 

V '0 1 "7 ^ 1 " ; 

Lej Pro ^1:. Pr:* I.eu Ser Val Trr. i^ly Tyi Arg Zys Le^ :.ln Gl.: 

Set' Trp Gly GLtl :.-u AL,:. Ser Met Tyi '/.hI Ser Thir Arg GIj Ar:j 

.".0: I'll- 

Tyr oys Trp Leu Ar j Pn^;; Ser LjI .;. Asp C'/c Leu Tyr Leu Asn V.\ 1 

Tyr Ala Pr-"' Ala Ar? Ala Pro '.;iy Asp Pro Gl.n Leu Pro Val M^r.. 

;;?o :}.^ 

Val Trp Phv Pr:. 'J : y Sly Ala Phe liv Val Gly ALa Ala Ser Ser 

Tyr :Slu Gly Ser A.?p Leu Ala Ala Ar.-i g: Lys Val Val Leu Val 

. '. 0 ^ *!' ' .'■ ' V 

Phe Leu Glr\ Hl5 Arg Leu Gly :ie Phe G\y Phe Leu Ser Thr A-p> 

• " c - :. .- -• _ t. 

Asf' Ser Hij Ala A: g Gl.y Asn Trj: Gly ho .i Leu Asp Gin llez A/l ..^ 

Ala Leu Ar«_: Trp '/al Glr. Glu Asr. lie a: £= Ala Phe Gly Gly Asr^ 

Pre Gly As:. Val Vi.r Leu Phe Gly Glr. Ser Ala Sly Ala Met. S^jr 

He Ser Gly Leu Il-t Met Ser Pro Leu Ala Ser Gly Leu Phe \:.:.~ 

Arg Ala Hi- Se.i Glr. Ser iSly Thr Alo Lo. Phe Arg Leu Phe V-.e 

Thr Ser Asn Pre- L^ru Lys Val 7ila Ly;:" Lyj Val Ala His Leu I\'.a 



Gly Cys Asn His A/.n Ser Thr Gin He Leu Val Asn Cys Leu Ar<:: 
..: ■■■ 'J - - 3-1 1!' 

Ala Leu Ser Gly Tr.r Lys Val Met Arc \'o..l Ser Asn Lys Met Ar(;: 

4Ci:: 

Phe Leu Gin Leu Asn Phe Gin Arg Asp' Pre Glu Glu He He Trj: 
410 4 1^ 4LC 



3er M-jt Ser Pro Val Val Asp Gly Val Val lie Pro Asp Asp Pre* 

■;2 5. ■;}10 -lo: 

Leu Vii Leu Leu Thr 'Mn Gly Lyc Val Ser Ser Val Pro Tyr Le.. 

•3 4 0 -150 

Leu Gly Val Asn Asn Leu Glu Phe Asn Trp Leu Leu Pro Tyr Asr. 

'J:.: 4oC 4*i.':- 

IlO Tr.r Lys Glu Gl.r. Val Pro Le^. Val V.-il Glu Glu Tyr Leu A^p 

4 7C -IT,: 

Asn V^: Asn Glu His Asp Trp Lys Met Leu Arg Asn Arg Met Met 

4 8^ ' ^ 4-;m; ' 4'^.: 

Asp I..- Val Gin Asp Ala Thr Pne Val Tyr Ala Thr Leu Gin Thr 

ojO oj^ 51': 

Ala H: . Tyr His Arg Glu Thr Pro Met Met. Gly He Cys Pro Ala 

51.5 52 0 52 5 

Gly His Ala Tnr Tnr Arg Met Lys Ser Thr Cys Ser Trp He Le-:. 

5 30 555 54 0 

Pr-.' G\:\ 31u Trp Ala 



2 : ;• • 2^5 
2 12 ■ y.:A 

2 1 :■ • A.rtificial Sequen::e 



L-yntheti:: oligc>nu 2le jt ide pr-:'be 



OO • : 55 

.g^-gc':tgc aggagtc-tg ggg 23 



:211 



2 4 

r>!iA 

Ai- 1 i f i c i a 1 S e qu -ei n e e 



cvnrhetic <jligc'nu-::le'jt: i de pre be 
2 .:• 6 

:*-.c.agg aagccgaaga tgcc 2 4 



Sequence 



::ynthetic oligc nuclec't ide probe 



- 4 J J ^ 


• .157 


g 


-g^jta- 


:2I-j 




:2II 


- .7 64 


:2I2 


- DMA 


:2i:s 


■ \ion\o 


; 4 I J .J 




Jag■la'^=:L^g 


5i 





cttcagcgag gactqtctgt ac^tg 4 5 



jja la-t-lg g 

^ :: *. a : :: 2 a g 
a ?g It'.!?/:. t 

-jg* ga*: :: a 

:f?;tgTi?ag a 

-:.-ta = aag t 



aracgagtg 
?-c::cgct: - 
-r- argg-t 
?t:gg--a-a 
=.!:t --ag^t 

?gaag-t a- 
aacagrg-t 
ar--:g--a-g 



agg--ctgc 
gctgirtggg 
aggagt-ag 



qzztczzaZQ 
■2gggt.--cag 
t:garggtg-c 



a g r. at t L ::a 3 g:ga::aaca^ 



a— _ggtt raa 
aa :; ::a a^ira 
-a — ^gg^at 
agar 5-agga 
5t ?a-ata:.a 
-ag::-t:-a -g 
tgga-tt-t- 
^5- — a:.g 
g^-ag-^-tg 



. gt. ::a:. a :: ctggaagc:::: aaaaa 



g.-;ggtg aagg^tgggg 
a-agg-tLgg c— -cagcag 
:: 3aga'ja a :: :: tgagagcgat 
aaa---t~4gg aa-gg-acgt 
gc-tg.ni-g t?t-a-aca- 
■::agag:jg:fa- aggtt^rgag 



ggag-t g-: 
ct :gg-ar: 



cgggttcaag 
a-tggg-tcc 



g 3 - a : 

art za 
-gag: 
ggttt 

ag::ag::- 

tggag::a:: 



?3 = 
a 3 1 

333 



::a 
3^ 

:--3 
3 3 
a a 
gt 



ag:agtgEirt 
gt-gagaggt 
:: :: zq z z aagg 
t gagt ::a;:ag 
attt ::at gaa 
r::::aga:::-::c 
ragaaagggt 
zz-zc ::agaga 
gagc;:3:agc 
gttc — g::gg 



ga 



g:tg 
agac 
::t ac 
a-z zz 
g:aa 
3 ::tg 
:agc 
:::tt 
agga 



ggtcct 

:tgg 

::t ::tgt 
a -agga 
gagggc 
::agg::t 
::a gacc 
gagtto 



cagcacgtct -t::tcagcc 



cggagatgct 
gctatggatg 
ggaggg:-tg 
a ::tgga ::agg 
gagacaa-ca 
crgaaat g aig z 
ciaa act -ijzzz 



a _ ^ ^ 



::gatgggtt :: 
aggacca::aa 
gtgagcg-a: 
ttgttat 3 
•:: :-agggaaa 
.::t::-tct gtg 
g::agaa-aga 
gg^tggagct 
■::ga gcggaga 
g :agtat ::ct 
::agtcct gga 
::aaagc::tgt 
gag-tggac- 
c-ggggt-ct 
a:-tg::3acg 
c tc ::gt g zac 



1 



1 

1 : : i: 

I i : i: 

II :i: 
1^ j:; 



tataagaagg qazt-zatctc aa::ggcat.t? tccaa::gqag cgtttctggg 

aatcggrat: argg^tcttc ttctcrtctg ::c::g 3 :: :: tg at^at^atga 

agattctac:: gaagagacgg ac:: :: a gaca g aa 3 ::c :: :: gag g :: :: ::a gg t cc 

t:c-ggca-a goacgatccc ggattacacc aatgtggtc: cga-gg-tgg 

czzzctqqzz :;agaagcgga atcagaaagc ::acac::aaa:: agt::ct2gga 

•2Z2CZc-zt z-2 accaggtgcr cc ctcccc ag aatcaaa gaa gaarcagaaa 

aag::ag::at2 ag:: t gccc a g t:t::^3cagaa ::c::aaatcat r. r a-^ t :: a a gc 

:: 3 ::ag aat :: :: ^aggagag::c aagaggag::t rcat. t ai g :: r a :; g ::r ::a a 3t 

----agg-gr -aga-c-agg c-tgagg--- gga^.g--r.aa ggg-ac--ag 

g::ggacta':g ragaagc::aa g t aa *: g a gg gt. ^t: r a ggriit-agga 

--ggga-tc- gg-tagggag gaaggtagag -a a g a g gt.. - g aag^taa-ag 

agtg^aaagc -t-c-^-t-r c-^-c^-^^c — -c--t:.-c 



:aaa 



g-:tgraat- 
t-gggagtr - 
aaaaatacaa 
-a-c-gggaa 
tgcagt gage 
ag acTicoar c 
cccagcactt: 
cgagacoag- 
aa a ::a::ag3t 
t aa a ::ag 
gagao::ta-t 
gat ga gacag 
aaaa::dgatt 
gc-ac^agag 
caiga-agtr 
CO ::aaaaggg 



:: ra gc a 1 1 
gagac2ag-3 
aaatt a g 3t g 
gctgaggcag 
caagatcaca 



z z.^iaaa aaaa 
tgggaggcra 
ctggg-aaca 
ggg-ttggtg 
age aa ::t zca 
gggctg-att 
gagg- --gta 
g ra gr a aaga 
t ga-2t :t:gg 
t ac aa a tgcc 
gga ggaatga 



aaaa ::at zzj 
gggagg-t ga 
t gg-caa-t- 
gg^atggr gg 
ga ga atcacr 
2-atr g-a-g 
aa tcot ::oaa 
agg-ggg-gg 
rggtgaaao- 
gtg- gt gcct 
tctggaatag 
ctcaga-agt 
caaga lacag 
aq-zcaa zcaa 
tcgt--tca- 
atgg za^caz 
ataatccacc 



1250 

130'.- 

loO ;• 
I'.- :■: 
ir j : 

It:-: 

IV'.: 



gcraggg::ar agcgg::c-a3 

ggtggg-5.ga :: g - ::t g ag g 

ggtgaaa:::::^ 2gt^t::ta3t 

-agg-g--tg caat-^tarc 

tgaa::-tggg aga-ggaggr (• 

3cag--tggg caa- a aagcg ."I-::-:: 

atgggttggg t. ge ::t: gta a:: 1:: 0 



a--go--gag 



:aggagr 



ccat^tcta:: aaaaaataoa 
gl agtcc:: a g zzqzzagaza J. 
gagctgaata aaatgagg-t 
ggaggcatt- taagt-acag 
gt::ataaaga ^ititg ::t:gat 
at ::c zacca a aaccaagt::g 
tg::t3cact:: ^tgacagca:: 2'':l 
::aggaagtta c::cgatatgt .'ioCC 
ccttgtttag caaataagca 2»'-50 



.iga.'iataacc ataaaagtg? gcaaccagca gctctaggcg ct;^ctcttgt 2700 



:ta- 


.ggagta g::::=it tctt t t 


c a 1 


:cttaaa aaaa 


2764 






- ;:5 9 








• 54 4 








' ?RT 






• ■ 1 : 
• . . i. ■ 


' :i-:>mo sapi-zj 








' 2 :• 9 








Leu Leu Pr-j 


Leu 


Leu 


1 








Ala 


Met: Asp Giy 


Ai-g' 
0 


?he 


Val 


Prci Glu Giy 


L 'J u 


Cys 


?ro 


Arg Gin Asv 




Tnr 




Lys Ala Val 




Glu 


Asn 


H_s jln Ser 


Ar'ii 


Glu 


.;iri 


Leu Thr Gly 


AcTI' 

''■4 




.•\ra 


A:i-:p Ala Glr 


Met 
11 j 


Gin 




Arg Gly Ser 


l^f- 


Val 



1 c 



:ys He Ser V=;l Pr:. Cys Ser ?ne Ser ?: 



Tnr Arg Gly Arg 



Cys Ser L e u V a 1 1" 1. -i 

1 - t c 



r Tyr Asn Pne Met. Asn Asp 21y ?he 
1/0 ' 

i'he Leu Lys Val Tnr Val Leu Ser Phe 7h.: Pro Arg Pre Gin Aoj: 



His Aur. Thr Asp' Lou Thr Cys H.-S Val Asp Pne Ser Arg Lys 



1' 



Va^ Ser Ala i31n /irg Thr Val Arg Leu Ar-:} Val Ala Tyr Ala Pr-:- 

i-^^ :7'^ i;:-. : 

Arc Asp :^eu "/al .Me Ser lie Se^r Arg A.-p- Asr. Tnr PrC' Ala L^.^u 
lo:. ^ l^j in 

Glu Pro Gin Pre (Mr. Gly Asn Val Pro Tyr Leu Glu Ala Glr. Lys 



Gly Gin Phe Leu Arg Leu Leu Cys Ala Ala Asp Ser Gin PrC' 
LIS 12l 



Ala Thr Leu Ser Trp Val Leu Gin Asn Aiq Val Leu 3er Ser S-Eir 

J 3-:' ::35 

His E'ro Trp Zly Pro Arg Prj Leu 31y Leu Glu Leu ?r-j 3.1.y '/al 
4 i^. J S ' '> ^ 

Lys Ala Giy Asp oer- Gly Ar? Tyr Thr '"^ys Arg Ala Glu Asn Ar-:i 

^_ » I . . I ^ 7 ". 

Leu Gly Ser Gin G'^ri Arg Ai5i Leu Asp L*;.-u Ser Val Gin Tyr t'r-j 

Prj Glu Ai^n Leu A:-:i Val. Me:. Val Ser l- ! n Al.a Asn Arg Thr V^i: 

L ' ^C -! ' / ■"■ 

Le^ Glu Asn Leu Gly Asn ^ly Tnr Ser L-:-u Pr:> Val Leu Glu '.ily 

: } : ■:■ : i ^ 

Gin Ser Leu Gys Leu VaL Gys Val Thr ilis Ser Ser Pr^j Pro Ala 

Ar? Leu Ser Trp* 'Ihr 3 In Arj Gly 31 n '/--j 1 Leu Ser Pro Ser 3 In 

Pr-j Ser Asp Pro G'.y Val. Leu Gl.u Leu ?:•■:' Ar- ^ Val G-ln Va .. 31.u 

0 r^- : o v 

His Glu Gly Glu PL-;.; Thr Cys Hi? Ala Ar^:: His Pro Leu 31y S'-'r 



Gin His Val Ser L-ju Ser Le^u Sei" Val -lis Tyr Lys Lys Gly L-:;U 
He Ser Thr Ala Pne Ser Asn Gly Ala Pne Leu Giy He Gly Tie 



Thr Ala Leu Leu The Leu Gys Leu Ala L':- . He lie Met Lys He 

•4:0 4r:- -HC' 

Leu Pro Lys Arg Arg Thr G.Ln Thi" Glu 'T'^.r Pr.j Arg Pre. Ar^; Phe 

•1 ^ : ■) L' 4 

Ser Arg His Ser Tn: He Leu Asp Tyr iln- Asn Val Val Prr. rhr 

•i 4 ; : 0 

Ala Gly Pro Leu Al.i Gin Ly~ Arc Asn Gin Lys Ala Thr ?r<.' Asr. 

Ser Pro Arg Tnr Pr.:: Pro Pre Pro Gly Al.a Pro Ser Pro L 



•1 .■ 



.;7^ -l-rO 
Lys Lys Asn Gin Lys Lys Gin Tyr i31n Leu Pro Ser Phe Pro <Hu 

Pre Lys Ser Ser Th.r- Gin Ala Pro Glu Sei' Gin Glu Ser Gin i^lu 



31u L-;u His Tyr Ala Thr Leu Asn Phe Pro Giy Val Arg Pro Arg 
515 520 525 



Pr-j G.JL Ala Arg Met Pro Lys Gly Thr Gin Ala Asp Tyr Ala Glu 
5 30 535 54 0 

Val Lys Phe 3 In 

;:r- • ; 60 
• i'>:iA 

.:L.--- /vyti f 1 ::i il Sequence 

L^yntheci'j :il i j jnu :: le jt i ie prDbe 

-.A I • . oo 

•.;.i.:ihg-:..:-:gc gcctggi:.--- g tg 22 

: • ...ii 

\ ^ ■ L! JA 
: J: 1 ■•■ • A I' ■At 121 -dl Se guenoe 

. Vynthet Ic j1 i j-i^nu ^le I't i de probe 

:-;o-:' • 

*. t...:.r.g.i.b. g::c iraga^ggtigc tgag 24 



/^r^ificial 3eq.:en::e 

. " J. ■ ' • * 

.'ynchetic: cligcnuc Le-jt ide probe 

' :< Ici'jc" '.:coa i^ccattcaaa ^ggagcacga aggagagttc acctg 4 5 
: . " . ' .1:3 

: : - .--bi 

. . . . ■ . '. ,r\ 

1 : : • mo sap.i ens 

ttj-ioigagiaa tagrtggaat oaaaagagtc aacgcaatga actgttattt 50 

ac-. cctgcgt trtatgttgg gaa':tcctct cciatggcct tgtcttggag IC'Ci 

caciC.aqaaaa ctctcaaaca aagaaagtca agcagccagt gcgatctcat l.:0 

ttqagagtga agcgtggctg ggtgtggaac caattttttg taccagagga 210 



aatqaat acg 
atgga aaoaa 
a 3tt t ta tea 
rgatagagag 
r-gc-a3tgg 
beggar a tea 

caag-gatgc 
agcr tactt 3 
car a a gaa ta 
taatoattca 
acaacaagtg 
atttaaag aa 
gga-— t — at 
gca jaaatgg 
tatta^taat 
tggattttga 
-atcatgtrc 
1 1 1 ^at t a ag 
tt::catat*:a 
gtagg-gtgg 
gtatt ctatc 
tea ^taca a g 
a gt a ttac a g 
a-tgtatgtg 
3 at act at ga 
cagactatca 
tt a-tttaat 
ta ^ataat za 



actagtcatc 
ttctttccag 
t tgatgaaag 
gagcga-ccc 
aagggctgtg 
a tgacaatga 
gagatgtctc 
rga-gat-cc 
aaggccagcc 
rcttctaaaa 
a gccaa gga 2 
tattaattaa 
agtctat ac:: 
a ggaa ::a ate 
at t a za gcat 
cat gaaaetc 
geae za ga ae 
::t:gagea get 
ate-aggt gg 
t gt attt gaa 
tgtetg-ca3 
aetaggagca 
t aaet :: aetg 
::acaga a a a 
::aa gtr ::tt a 
ga-ttatgtt 
gtgeagtgga 
::tatet gt ag 
agataa ::aea 



aeat cggcca 
tacaag rtt t 
aaeaggtgac 
teta -atet t 
gaae-tgagt 
aeea aaar te 
eagaaggaae 
teaagtggta 
atatttttee 
tg g a t ag aga 
at gat tg gte 
act tte agar 
gctcgaetgt 
at gg-atatg 
tgaagaggat 
aa gaaggaar 
ea eta eggta 
eatgaagtae 
a ag atgt tga 
gttttt gaag 
a ga :: 3 ::a gae 
a agt gt teaa 
g at tg t g aaa 
a ta zaa*zaza 
aeat ::aatga 
t gtgaaaatg 
t ag aga t ^aa 
aagaca^taa 
g -tgt-attt 



gctaagatct 
tgggaget gg 
a t at a tg t ta 
aagageeeag 
etgagtttgt 
etagatg a ac 
at t agtt ate 
ataatg-teg 
gtt gaa:;eaa 
a tt g :: aa g a t 
agceaggag- 
gt ta at gaea 
ttctgaattt 
at aat gaeat 
g a 1 1 e geaa a 
agtt atatta 
tt a g a geaaa 
taea-tgagg 
tga g tetter 
aa ae tee aea 
aataggaaat 
tatea at g at 
t tagtgtttg 
gaatagat tt 
ttatgttttt 
ta ggetet gg 
t 1 1 a t a g a a g 
t aa tt taa gt 
tga ttaatag 



gatttagaca ,'^5C 

agetggaagt :: 0 ;. 

tacaga a g tt ^ t : 

gtaatagata 4 0:] 

tateaaagtt nb-'. 
tttatgagge 

taggtgaeag !; .: 0 
tetter tcae 

taataggagt 6:0 

^agtattggg 1 jh 

gttgtetgga / 5! 0 

ataageetat SOO 

geaeetaetg ^^0 

aggagagaat 900 

tatttgatat 0:0 

aaaaagaaag 1000 

agttaaaaat 10: C 

ettteaeeat llO-: 

etttttetet 115': 

gggattattt lO:!*: 

ettttateag lO'iO 

a atg gt ac aa 1 ":'0 

g t a t a a e c t a 1 'i- 

ttttgatett 14 0'' 

gagttetett i;-j 

t tag gt aa 1 1 1 ]:0 

agea teattt l*: t 

tttaeaatta lOOj 

aact ggtttt 1050 



aa::3tt::aa3 aagaacctgt cttctacatc tccatcttaa ttgccga^aa 17:>"i 

zjjaatzzzq tca3tta::aa gta::aaaca:: zcttazcatc zatjlzzjz-^ llb'^ 

3i2-jt-jjzja cagtgjgagc aca-aga--*: g-^agta^-a ggag-tt:gt:g l^O^' 

z^t'LCziiZ^j gattcaajac aga agt ta*: :: a:: t g 31 a:: t :: c ::a 1 1 1 g :: a t: l:"-":"' 

c at gatoa:: a ttrggg::t:ta t: tt it 1 1 ga :; ittgggtua aaacaaogga 

gEiaaacagat t::tatt::cct gagaaaagtg aagatttcag agagaatata 

1 1 ::-::aa*:.at: g atgatg^agg gggiggagaa gaagatacag a ggccc *: t ga 

ralagcagag crgaggagta gta::cataat gcgggaa::g?. aagaotcgga JO:'; 

aaa::ra:;aag cgclgagat:: a gg age ::t a t acaggcagtr. t g ::a a gl t ."II-!:? 

ggo : ::oga ::a gigccat att caggaaattc attctggaaa ag::lcgaaga 1 : 

ag::taatact g atccgtgtq -zC'Zztczrzz t:g aitcoct •:: ag ao ::t a r g ill*'.'' 

3it tt :f ^ g aacagggt::a tiagctggai 2 :: g a gc to, citagaac::a 

g r.agtoT. ::t g atcaggatga aag^tatgai ta^irtiaatg agtiggga^i .::"0' 

zc'j2ZtZ=ia^ agat:tag::at gcalgtltgg t:t::-:g-::agtg cagt::aaata 

aitagggott tttarcat^a aaatttitaa aagtg^taat gtgt:att::ga /:-4 00 

acccaat ggl agtcttsiaag agtttigtgc cci gg:t2ta tggcggggaa ^-15:' 

agc::c:, i gt^ ::atggagnr tc^gartt::c ctggagraaa ract::::argg 

ttatt M a.Hg ctaccta::at g-::tgt::at: cg aa 3a ga gat g ::ggggagaaa J: 

^g^aaa::aat cagctca::ag qcazcaazac aa 2c agattt gaagt a aa at .1^10' 

aaZ'-^ta-n-jaa gatattaaaa gragatgaga ggacacaaga tgtagtcgar .":»55-f> 

cctta:.goga itaiatcait aittacttag gaaagagtaa aaata::i2aaa . VCi.) 

i3qa<7aa 3at.t taaagg.agca a.aaatttgca agtcaa.atag aaatgtacaa I"75i"- 

atc-gaaataa catttacatt tctatca'iat tgacatgaaa attgaaaatg ..:8U'' 

tat^g*: oaga gaaattttca tgaattattc catgaagtat tgtttccttt jlBSl 
attta.-. 2857 
.?10:- 

211:- 7 I 2 
2 12.- Pr.T 

2i3:- H':mo sapiens 
:4C0;- 2t:4 



Met Asn Cys Tyr Leu Leu Leu Arg Phe Met Leu Gly lie Pro Leu 

1 "* 5 : J ' 15 

Leu Trp ?rC' Cys L-u Gly Ala Thr 21u A.-n Ser i^ln Thr Ly.5. Lys 

/ J llz- !:0 

Val Lys Glr. Pro Val Ar-; Ser His Leu Ara Val Lys Ara Gly Trp 

Val Trp' Asr: G1.T, Phe Phe Val Pre jlu i";.'. u Met Asn Thr Th.:- S^-.: 

^0 *--0 

His His lie Gl;/ Gin Leu Arg Ser Asp Leu Asp Asn Gly Asn Asn 

Se^r Ffie Gin Fyr' Lys Leu Leu Gly Ala i.)..y Ala Giy Ser Thi- P.ne 

lie He Asp' G.lu Ara Thr Gly Asp He Tyr Ala He ^Ir. Lys L--u 

Asp Arg Glu Glu Arc* Ser Leu Tyr lie Leu Arg Ala Gl:: Val lie 

Asp lie Ala Thr Gly Arg ALa Val :;iu Pro GL^ Ser :;i-.. Phe V,. 1 

11^- '. 1 

ri e Lys Val Ser Asp He Asn Asr. Asn G L^ Pr: Lys Phe Leu Asp 

Glu Pro Tyr 31u J^ia He Val Pre Glu Met Ser Pro 21u Gly Tnr 

1. !: 1 C 1 ^• 

Leu Veil He :;in ^^u.l Thr ALa Ser Asp Ala As^- Asp Pr-j Se.c" S^-r 

GLy Asn Asn Ala J\rq Le.^ Leu T;/r Ser L-vu Leu ^Tln Gly Gin PrC' 

1 r .: 1 J ! 1 J t 

Tyr Phe Ser Val '.'Jlu Prei Tnr The :^ly W.-A He Arg He Ser Se.r 

Lys Me't Asp- Arg i:;iu Leu '^In hizz 31u '"yr Trp Val 11^^- He G.n 

Ala Lys Asp Met ::e Gly Gin Pre i^ly Ala Leu Ser Gly Thr Tnr 



Ser Val Leu He Lys Leu Ser Asp Val ;^sn Asp Asn Lys Pro He 

Phe Lys Glu Ser Leu Tyr Arg Leu Thr '/.jI Ser 31u Ser Ala Pr-j 

.16- J .'^"'^ 27 v 

Thr Gly Thr Ser He Gly Thr He Met . .f. Tyr Asp Asn Asp T. 1 e 

27S Sou Jd5 



Gly Glu Asn Ala Giu Met Asp Tyr Sc^r lie Glu Glu Asp Asp i'er 

2 9 0 2. '? :■ : 0 

:;in Thr Phe Asp lie lie Thr Asn His G.: u Thr Gin Glu Gly He 

Va.l lie Leu Lys Lys Irys Val Asp Phe Glu His Gin Asn His lyr 



Gly lie Ar'? Aia Lys Val Lys Asn His His Val Pro Glu Gin Leu 

Met Lys Tyr His Tnr Glu Ala Ser Thr Thr Phe He Lys He Glr. 

Vai. 31u Asp Val Asp Giu Pro Pro Le.. Phe Leu Leu Pr:- Tyr Tyr 

Val Phe Glu Val Pne ':;iu : u Thr Pro Gi.:\ Gly Ser Phe Val 

Vai. Val Ser Ala T:.r Asp Pro Asp Asn Ar.;i Lys Ser Pro He 

Tyr Ser He Tnr Ara Ser Lys V.il Phe Asn He Asn Asp Asn 

Thr He Thr Thr L-^r Asn Ser Leu Asp Ar'jj Glu lie Ser Ala 



- .i 



Tyr Asn Leu Ser T:e Tnr A:.a Thr Giu Lys Tyr Asn He Glu 

•HO 'H: ioO 

He Ser Ser lie P.r-j Leu Tyr Val Gin Val. Leu Asn He Asn Asp 

A^'j 

His Ala Pro Glu Phe Ser 1 n Tyr Tyr Glu Thr Tyr Val Cys :u 

•; ■■: -r :■ 

Asn Ala GLy Ser G.y i^ln Val He Gin Th.r He Ser Ala Val A/f. 

•; :• :• 4 J -1 "v: 

Arq Asp Glu Ser He Glu Glu His His Phe Tyr Phe Asn Leu .^.-r 

.'■■";0 ^i"-: •:-:C 

Val Glu Asp Thr /A^ n Asn S-::r Ser Phe Thr He He Asp Asn I'-.i n 

Asp Asn Thr Ala Vnl. He L^;:u Thr Asn Ar<:i Thr Gly Phe Asn Uu 

■: .-• : ^ • :: •; C 

Gin Glu Glu Pro \'a i Phe Tyr He Ser He Leu He Ala 7\sp Asn 



Hy He Pro Ser Le. Thr Ser Thr Asn Thr Leu Thr He His Wa] 
5o0 5C5 57i: 



Asp :y5 31 y Asp Ser 31y Ser Thr Gin Thr :ys Gin Tyr G 



"u 1 V:il Lej o-.t Met 31y Phe Lys Thr Glu V..il lie lie A 

Leu lie Cys II^l- Met He He Phe Gl.y Phe I.ue Phe Leu : 

'j'.".. Gl.y Le-. Lys Gl:. /v.r-g Arg Lys Gin I l.-r Le\^ Pne PrC' Glu L 

*:i w 0 2 6 

oe:- Gl i Asp Phe Aia Glu Asn He Phe Gl:. Tyr Asp Asp Glu 

:;i.y 3i.y Gl.u 31 j A.:p Tnr :;iu Ala Phe Asp Lie A.La Glu Leu A 
0 5- :■ 

J?.':;r 3er Tnr He M-.-f. Arg '31u Ara Lys Thr Arg Lys Tnr Thr 3 

y-. Lii Gl.i I l.e Ai' g Leu ryr Ar? Gin Ser- Leu Val 31.y P 

Asp 3e:- Ala lie Pne Arg Lys Phe He Leu Glu Lys Leu 31u ; 



Ai. Asn Tnr Asp Pr-:- Cys Ala PrC' Pr.i^ Asp 3or Leu Gin T 

7 -7 1: 

Tyr All Pne Glu G.y Thr Gly Ser Leu Ala. Gly 3«?r Leu Ser 3 

7jS 7 m:- 1 

Leu GLu Ser Ala '/.:i.l Ser Asp Gin Asp Glu Ser Tyr Asp Tyr L 

7.;-:' 74: 7 

/-.s:. G1-- Leu Gly rr^j Arg Phe Lys Arg Le,. Ala Cys Met Phe G 

7^.^ ' 76: ' 7 

r A.la Va.L Gin S^-i.r- Asn Asn 

7 ■ ' :■ 



_ 1 

■■ 1 



..: ■; 9 
jL'A 

:1 'mo sapi ens 



ur.su re 

rO, 141, 126, 228, 249, 252 
ur.knc'wn base 



: 4 " C - : 2 • 1 5 

atttcaaggc cagcca* att tttntgitga accaacaaca gqagtcataa 50' 
gaatattttn taaaatggat agagaactgc aagatqagta ttgggtaatc 10 



att'^aaqc^a aqga :":at gat tggtcag::ca ggagcgttgt ntggaacaac 1 

aagvgt.itta at :: 3 a a ::t: tt cagatg::raa ^gaca.ataag cctatattta 2 

aagiSaTCtt ata::::gctrg a^rgtntntg aatctgca::c cactgggant 2 

tni it-i -igaa caatratggc acatgataat gacataggag agaatgcaga ':, 

aat iga: tac agcatcgaag aggatgattc gcaaacattt gacattatt 34 



■n 
i: 



:>:iA 



1 • /vrtificlal Sequence 



• vntnet iz oil g-jnu :: le-jt i pr jbe 
j ; • /■ 6 

*..*. I a .:.t iTtc c ::cg a atct g ::a::::c 2 5 



Art if L rial oeguenre 



J - Syntheti:: o I igonu :: ie jt i ie pr^be 
. r*.g.;-.'uga ag-cto^a^t jtgg 2 4 



':. - A.r:. i f io iai Sequence 
• oynrhet.ic oligC'nu rleot Lde prcbe 



tcctggagca t 



c'i' 'ta^-ggt attagagcaa aagttaaaaa cc.a tcatgg: 
.' :m:a 

• :{i.mo sapiens 

gciacctcag cttctagtat ccagactcca gcgccgcccc gggcgcggac 5 

cccaaccccg acccaqagct tctccagcgg cggcgcagcg agcagi^gctc 1 

cccgccttaa cttcctccgc ggggcccagc caccttcggg agtccgggtt 1 



cat tct zqcc 

qaz-zzajzgz 

at-t-t-g- gg 
cga-ggt g-ag 

-t g^agg-ct:. 
g-c :aagaat 
-ggtcaggct 
gag-gtg---t. 
aca z-zaa g g :: 
qzjaza-z^-j- 
acatt gagat 
aa- -tgaagt. 
gtta aaa ta z 
zzza^z atag 
gtaat ::atac 
tgtatatata 
^attat gttg 
a tttaactcc 
zztzazatac 
tttgggcgcc 
zztcaattcz 
ataatcttat 
z :at tggtct 
gtt t ctaaag 



aaact::tc::g 
agcgagtcat 
ttcctggga- 
gatctact- 
agggg-tgtg 
aa a gt rt g 
-go-tcga- g 
--accg-tgg 
aagatgagga 
ggocatltr a 
c-atgac-c 
::rcrt-::act g 
actttg — gt 
zczatc-zaa a 
g gc aa a agg a 
actatcatta 
at ggtat-a- 
t-agtg-taa 
gagggaagat 
- -aaa-gggg 
catgttttt- 
az a zzag-zaz 
atattgatga 
at atgt.a.a ::a 
tt tgccac aa 
tcatgcgtg- 
ag ^acttgc a 
ctatctcctg 
ccaagaagaa 



ggccaa-g-g 
ggatcgg-gc 
tatg^-gg-g 
gatgt— tg- 
a:t--ttg:t 
gtggit gg-a 
-at gaagt gt 
tgg^tgt-at 
g: t g--a-ag 
tatgac::2:a 
g3tggg-tgc 
trctgt-co-:: 
acctgcacct 
gaaaat::at:g 
a ::att a gga 2 
a aa ac aaa z a 
a-atiggctta 



gaaggggtg- 
tattaaaaat 
act taa aata 
aga tgt ctat: 
gtc aaatatc 
gac^tagcct 
cctttt rata 
tcgcta ttaa 
aat ::taacac 
tttattacaa 



ct. g ?cacccc 
gggctgcagc 
catcgtcag- 
acaa::atcgt 
gtgtrgcaga 
gaat :cgag: 
t-— — tggg 
at gaagtg::r 

catggtat gg 
gtcaatg-::a 
tg-tt-tctc 
gaaaaac aa z 
tccag-ggga 
1 1 gaa ac a aa 
2tt agaattt 
a a:: aaa:: aaa 
at -tt atttt 
gtatta-t g- 
t : ;tt aaat a 
aga za gtaa a 
tct -ta aaat 
tggtatattt 
att tactctt 
aatttaccaa 
tacttatttt 
gcc -tt attt 
att tea t age 
at cagaactt 



tgagccagcg 
tgttgggctt 
a-tgr — tg- 
gac-g:ccag 
gca— ggg-a 
ag-a-att gc 
agt gatag:a 
t ggaagacga 
atat 1 1 -tt 3 
caata gaat z 
ggt a-gaatt 
t gcctt 3tgg 
ct-tta--ca 
a a g actacgt 
ccgaa aa tg g 
tgggtattgt 
aaa -c -atgt 
at -tt -tttc 
tt - - -att ga 
ta t ataga ta 
atactatt -t 
agg t aaat gt 
tct ttttcgt 
ctt -attagc 
ggatgaattc 
attttttacc 
gttttgtgtt 
ctacatttta 
tggaggcaaa 



tctttct-gca tgaccaaagt gataaattcc Iqttgacct'c cccacacaat l»55n 

c::ctg-:act3 tga^ccatag ::a::tctt^tc tgct::::5aaa atatttgt::c 17'ji 
aattgag'iag zzjza^iqzzg 2cc a gg tgttgtaaca caa^tttatt 17.:.i 

gattgaat'ic ttaagcta^t tattiratigt: tttatat:::cc c::t aa a ac 

:cttttgt:t:: zczafzcztz aatrgtattg ttttrccaag tgtaattatz 1:.:" 

ntgcgtttta tatcttrcta ataaggt^tg grctgtttgr ctgaacaaag 1 

*, gctagactc cc::ggagtga taatctg^::g a^aaara^t^ ::ctctgtag:: Ibz-'.' 

^ gtaag ::a ag zcazzzad^zz c::tctac:t:: tttttt^tat g :::: aaart 

^agataatga r,a rtt aa :: ::a gttagaa^ag gtagtgtgaa rattiaarrag 

^::i.a::aita:: tctratt::it tgaara*:jaa cca-gcrca- gcagrgccrt ^1'! 

\:=^zzzq zz 7.3. gctigg^tgag a ::a ga a ga agt::actgaa :: a a a ac ::t a 1 =i • 

1 ::ac g^ ac :.*: tcatgtiga*:^ ::a g ::c*.:t :; crci^rrta^ c a gl ::t:ar 1 1 ..iu" 
:3ac::gaa::a aaa ::cr ac a :: a ::ac a ::c^: t :: azqzjqzza ql^czzzczz 

jt ::t ::t ac ::a gt ::tatt: tc :: actgaacaaa a ::ct: ac g ::.a :: a t a ::t teat: ^..:0"" 

gtggetcagt gccttc^tct 3tcraccagt ctatttcizar tcrttcagct . j-:-:." 

gtgt3tga::a tgtttgtgct etgricccart: t ca aoaact g ct::ttac-ctt .".40-"i 

r::a gtctgc acagaatg::r art tcacit g agcaagatga tgraatiggaa 4.:'"' 

agggtgrr.^g ca-rggtgtc tggagacrtg gattrgagt^ ttggtgctat 

:aat-a-cgt grgtttga g-aaggcatt tgg::tgc-gt aag-ttattg 

■ :t at ^tgt aa gcggtggt ttgtaattcc tgat:ttrcc acctcacagt J-iLn 

'.jatcjr t ^tgg ggatc::agtg a gataga.ata ca t g i a agtg tggttttgta J*: 5'" 

attt.. aaaaag tg3taca:ta agggaaagaa ttgaggaatt aactgcatac J:7 0'- 

'jtti.tggtgt tgcttttcaa atgtttgaaa ataaaaaaaa tgttaag 2747 

jlO:- 2 70 

211 
212;- PRT 

2 1 ? : • H jino sapiens 
•iOO:- 2 70 

Met Ala Asn Ala Gly Leu Gin Leu Leu Gly Phe lie Leu Ala E'h*.; 
1 5 10 li. 

Leu Gly Trp Tie Gly Ala lie Val Ser Thr Ala Leu Pro Gin Trp 



Arg lie Tyr 3er 7yi- Ala Gly Asp Asn I.^e Val Thr Ala Gin Al 

.:■ .:■ A 0 •; 

Met Tyr i^Lu Gly Lou Trp Met Ser Cys Val. Ser Gin Ser Thr Gl 

(;in I., e Gin Gys Lys Val ?he Asp Sor Leu Leu Asn Leu 3er Se 

Thr Leu Gin Ala Thr Arg Ala Leu Met Val. Val Gly He Leu Le 



(lly Val Elo Ala He ?he Va.l Ala Thr Va.l Gly Met Lys Cys M.; 

^ iuO 1 '/ 

Ly^ Cys Leu Glu Asp Asp Glu Val G:n Ly:i Met Arg Met Ala 

:..:.e G..y 31y Ala He ?he Leu Leu A:.a G.: y Leu Ala He Leu 

/vi.a T:.r Ala Trp Ty.r- Gly Asn Arq l\.e WrA Gin 3iu ?ne Tyr A- 

i-io H: 

Met Thr Pre Val Asn Ala Arg Tyr G.:u ?ne Gly Gl.n Ala Le 

?h*: Thr jly Trp Ala Ala Ala Ser Leu Cyi' Leu Leu Gly Gly Al 

170 17^. :> 

Leu Leu Cys Cys Ser- Cys Pro Arg Lys Thr Thr Ser Tyr PrC' Tt 

1 1 ;* 0 .^^ 

:'rr. Arg Pro Tyr Pro Lys Pro Ala Pro Ser Ser Gly Lys Asp T;, 

200 200 ;m 



• . 71 

• .:.64 

• i-)NA 

• HomD .^-ap.Len.: 



uns jr*j 

. 1, 6\ 163, -n-^, 4 36, 444 

unknjv;n base 



MJD:- ..71 

tt::tg<:ccaa a ::ccgg t^i^c c ncagt^tgttg ggct: :atct ::gccttcctq 5"J 

ggatggatcg g::gccat2nc ::a3actg::cc ttc::ceagtg gaggatttta 1 J ; 

ot::c-tatg:: t^gcgasaa^ at::gtgaccg cccagec ::at gtacgagg^q 1L)> 



ct Jt g ;at -^t 
-tttgfict ::c 

at ga 

? :*:gt:. -c: g 

2: ' ^ 27 J 

; :. 1 > ?>■ 
^ : .;. ::)MA 

' ' • ! • 



ccn 3 ::gtgt - 

a gr g::ar-gaa 
gtoacigggg 
-a-agcatgg 
zc-2-z3i gt ::aa 
gccgctg-t 
t-r- 564 



gcagagcacc 
::ga gcag^ac 
c-gggagtga 
grg — cggaa 
g-gcgatatt 
tatgg a at a 
tg-caggcac 
crctctg — t 



147, 171, 

cc-cga--gn 

agrggaggat 
ntgtacgagg 
coagtgcaaa 
gcaacc-gtg 
cttnnt ggcc 
gaggtgcaga 
tgcaggtctg 
t tcaagaatt 



gggcagatcc 
a::r g:: El agca 
tag-aat-tt 
ga-gargagg 
t ::itct.tgca 
ga ancnt tea 
ga^attt.ggtc 
t-tgggaggt 



tt ::atgg:::a 
tgggatggac 
tt actcctat 
ggctgtggat 
gt -tttga-t 
cottgatggt 
ac ^gttgtnn 
agatgaggat 
gctattttag 
c t a t g a c c c t 



agt gcaaagt 
a3c-gtg--t 
rgt gg--acc 
cg-agaagat 
ggtctggcta 
ac ant tctat 
aggct-tctt 
g--ctacttt 



aa-g-gggnc 
cggcg-^-at 
n :; ::gg znaca 
gt ::ctg-gtg 
-c-ttg-tga 
ggttggratc 
ntgaagtgta 
gg-tgtcatt 
ttgccacagc 
atgaccga 4 9 



:a\o sapiens 
are 

49, 102, 14L, 
ur.'ir.own base 

4 ::)•;) ' t: 

a J— tt ga::c caaog^gg-c 

t--ag:r.gtt gggcttcatt 

o:itoa-j:a?t g-2-tgc— c 

:.catc gac cgcc-agg-c 

i•^^■^a a ^oa ocgggoagat 

at otgigoag cacatcgcaa 

: \ o < : t ; a g t g a t a gc a a t 

t '_Taag*; 7: t ggaagacgat 

';gf:ngg - g .7ga tattt ::ttct 

at'-jiitat jgc aatagaatcg 



HC'inC' saoiens 



^21:- unsure 



324-325, 339-341 



:2::2- j5, 57, 67, 94-95, 116, 152, 165, 212, 233, 392-394 
: 2 y> ' Aiikn Dwn b a s e 



: -; I J ■ .': 3 

Ij? :coaarc att at ^caa:: cgggnt3a::t: gt»:ggct:cut ct :: :: ::t •:: ::t g 

Vrr.. }^:x:i-::-jz qcz^tcnzz^i gact^cct-gc o :: :;at: g ga ga cttrin::c-:at: 

7 3 g 51 : a acat ::nt ga :: cc-::2a-g-::::a:: gta^ga gggg ■::ttt:gaa::gt l":--: 

r.n ::'::'gr -gt.cg cagan-::ac ::=g gg::ag3t:ca gtgoaaagtc tttg actcct . 

t..'7o:..g hater gng::ag^a^a t :.g ::ag ::aac 'Z-znzqz::ctq atggtggctg . 

•■\z^--zzr.zzz gggagtgata g-::aatctttg tg g ^a ::c gt tgg::atgaag 

*. r- '-it-ga a gt gcrtggaaga ::gargaggtg ::agaagatga ggatgg::tgt "i5 



:ar r g.:j 



;c:.ug-. 



gg- gcgatattt- 



t-::':gg::*:att tnnngttgc^ 



tt3ttg-agg 

ggr atggcaatag aat::gtt2aa gaatt::tacg a::c::ratga:: 
aat gc::agg':a::g aatrtggtea g g 2t t actgg::tggg 
t:- -cr-tg-ctt --gggaggrg ----a-tt:g :tgtt-— g- 



11 
1 ; 



n-j:[\o sapiens 



:."21 • jr::-;ure 

." • : , 50, 60, 12; 
:.'.2:'- -.nknown base 



■1 '.--j ' 2 74 
avt :t 



12 7 , 3 7 0, 395, 337-398, 4D2-4D3, ;::-407 



cctggatgga z zqzr.-z-zazc gtca::attg- :ccccan 



ggcgaca 



t<jg ;gga:tn actcctarg 
tta.:cgaggg gctttggatg tontgcnt 
'.:<.:a'gt goaaa gtctttgact ccttgctg 
c.:.a :c--:gtgc cttgatgggg ttggcatc 
f. g^.g {ccac cgttgg::atg a.agrgtat 



ac aicgrgacc:: :■::<:: aggccat 

gt :gcagagca:: :gggcagat :: 

aa t::tgagcag:: acattgcaag 

ct j::tgggagrg azagcaacct 

ga agtg-ttgga agacgatgag 



gr g- ;c-igaag atgaggatgg ctgtcatrgg ggg^gcgata *:ttcttgttg 
c^g^gt Jtggc tarttragtn gccacagcat ggtarggcaa tagantnntt 
cnngnnntct atgaccctat gaccccagtc aatgccaggt acgaatttgg 



4 O'j 
4 50 



tra-^gritctc tt::a2tggct gqgctgct'gc ttctctctgc cttctgggag 

Q'. ^ --.2 ztacz ttgctgtt:::: t-^zzcz 526 



; 11 



.: / D 

J!] A 
.'in J sapiens 



'^:.s JL re 

61, 91, 14 4 , 233-2 39, 262, 265-265, 271, 274 
u:.<riown base 



i-'j-:; -jc j :c ?g 3agat:3c::ag r,n sia sgt ct tt gac :;c::t. g crgaat::tga ' 

■I :3a ■:a:t. ncaag ::aa :: ?, :.g ^ ::ttg aagg::ggtt 5 ri :it :: :: :: 2 3 3 

I ja-jt:gaa tagcaar^tt ::gtggc::acc gttgg::atga agrntal gaa 

;^ -^-C*: "rga.i gs::gatgagg t g 3ig a 5iga^ gaggargg::- gc^attgggg . 

I g-:. g-j t.a:.*:. t ::tt. ::t eg 2a ggtiitggrta tttcagtrin^ cacagcargg . 

■ -1^. :j :-iaza gnatnntiig nggntt iitat ga::3ct:atga ^rrragtraa . 

r.g:- raj'^iac gaatttggt- agg::t-i-tt ca-tggccgg g-tg-tg--" 

••'.i.-r^ ct:.;cct cctgggaggr gcccta::tt': g^tgttcct g tccircgaa 39:. 



: 1 



4 



unsure 

"8, 130, 2 34 , 314 , 36-^ 427, 45 D, 461, 476 
i-iM Kn<jwn base 



: 1'''0 • .■7 5 

a'Tc.iatgcoc tguccccagt. ggaggateaa 1 1 ccta:: gr::: cgggacaaua . 

»:*gvgacngu c-aggucacg tacggggggc tgtggatgt- ctgcgtgteg : 

:..ig'ag ::accg ggcagatc^a grgcaaagtn tzzqaczzcz t igotgaattt 1 

g,-;g'.:agcaca tcgcaagcaa ::ccg*:gcctt gatggtggtt: ggcatcttcc 

t';a':agtgat agcaatdtt geggcc.iccg tggn.aatgaa G::gtatgaag 

tgct.-ggaag a:gatgaggt igcagaagatg aggatgg::tg tcattggggg : 

cgc^iatattt c::tnttgcag gtctggctat tzzaqzz-jcc acagcatggt 

aeggcaatag aatngttcaa gaattttatg accctatgac cccagtcaat 4 



3- 


::aggta::g aatttggtca 


ggctttnt tc 


actgg :tg gg 


Ztq 


-tgcttn -15 


zz 


-3tg-ct- ntgggaggtg 


c-ctantttg 


c-gt-octg- 


gaa 


2-z 4 95 


_ I 


1 ■ r.ii 










; 1 












I 












;. 1 


j ' r.omo sapiens 












1 ■- 

• 1 ; r 1 3 u r e 












• 37, 133, 14 7, 


163, 155- 


155, 172 








; • 'iri'inown iiiase 










■i 'J 


: •- ■ 7 

it a-.i-T If gcq^gaca^c 


i:t::tctt g-a 


g gtntg gtta 


ttz 


tagtcg^ 50 




a g a t g g c a t g g c a a t a 


g aatcgt ::ca 


a ^aattnt at 


gac 


z-zzaz ga 10 




: :a;ir:-::aa - g--agg-ac 


gaat-tgg:.- 


a zqct zzntz 


ZdiZ 


tggn-gg 1 5 






tntgggag-g" 


jzcczaztzz 


JZZ 


gt::--tg J 




. • DMA 











I: -Dm J saoieni 



^.nsu re 

:6, 43, 55, 77, 193, 361-3.52, 391-392, 396 
■-riririjwn t'ase 



tn-v-:tgggar g gate gcc :: :: ^at ::rit: ^ac atgcc ::tg :: :: c^nt ggagat 

^.za znzzz.az gtt^girgaar a a :: at:'::n tg a :: :;gi:;c ::agg ziatgticgag 

■;'jg'.:t'_r-gg 5 a tgtcctgcg tgtc tL:aga g ^accgggcag atcca gtg za 

.•i.:ig.. ct ttg 2 ctccttgctg aat::tgagc.a gcacattgca agcaa?,cntg 

'^:irgatggt: ggttgg-atc ctc-tgggag tgatagcaat ctttgtgg-c 

a.TOiTtt'^g-^ tga^agtgta tgaagtgctt ggaagacgat gaggtgcaga 

..jyjatg.-j'jgar ggctgt ratt gggggcgcga tatttctt zz z gcaggtctg 

^^::tat^ttag nnqzcazaqc atggtatgg:: aatcaga'tcc nnzcanaaac 

■ ctatg. r tatgac::cca gtcaatgcca ggtacgaatt tggtcaggct 

':tctt<:actg gctgggctgc tgcttctctc tgccttctgg gaggtgccct 

actttgctgt tcctgtcccc gaaaaacaac i::t cttacc ::a eg 542 



2 1 J - 


2 1 ^ 










. ! 1 ' ■ 














•■:iA 












:;-:-'mo sapiens 
























> , 115, 147, 228 


, 3 -'7 








■ ■' "-; • 


ur:<nown base 










'J'li.:.' 
' ' < I ' "J ■ 1 Q 


_ 7 


tt catct cgc 


t tcctgggat 


qqaat ccrqcQ 

33'-^'-*''-'^3-'3 


50 


• _"";r',fi* 1^ 


H^-'i'ag ::ac c-3fcccT:':r 


z:c C'^.a t aaa -zi 


gat 1 1 a "ten 


tatqct qqcq 

^-^^3-''-'33-'3 


1 OC 




":: T. -r. 5 1: ga " ::ncc 3a':f 


g 2ca t g c ac :i 




qat qt cnqcq 

3 3 "-"^J 3 


1 5 1' 


.. ) ■ ■ ■ ■:j 


'■i'lj^o ca i: r iigg r^a-u 


3 1 cc ag t gc a 


aaqt ct c t 'Ua 






:i rl I,. •? w 


■:'i'"i-"'a ."^ ^ -I'^a 


agca ac 3)n~ 3i 


■"'I'^t t lua t oa"" 


qqt !" qqi^a*" -"^ 

dd' dd-'-* 




■;i 2t 


■'"T'T^t'T *" ("I ^ 1~ ^ ("J ^ a !" 

' T :i d V, a u 3 'J i^a ■„ 


L. J L. -j J 




t ga .agt g t at 


(J 1 


•J " ~ 






•7<=^ 1" o -7 7a *" n 

d - d ^ 3 d 








jog at atctct cc - 1 


gcac^ gtc gg 




ttgccacag^ 


4 0 1 


:it Tgr 


■v.. age aar agaatcg 


ttcaagaatt 


-tatgac--t 


atgae zcza g 




"irit 


.j-::::ag gta::5aat^t 


gg-cagg-t- 


tcttcac-gg 


ctggg^tgct 


.:■ j C 


7' •:: 
:2 ■ ■ > 


-.:t.ct gc^ttctgg? 


aggt gc r-::ta 


rtttgrtgtt 


cctgcgaa 54 


d 


^ . 1 


t^.^ _ L L J. — J- o i- o rr ' J. i 1 












:'yritheti :: :>ligoriu 


rleotide pr 


3be 








■Tfigtc atggccaacq 


- 21 




















- - - ' 


! lA 












.'.»'"^ 1 Ft "^t ^1 ~\^"T'it-'r^ 
: \ ^ _. LJ._L_Xi3-L O'zJ-^-i'—ll 












vlyntneti:: jligonu 


:: Leo tide pr 


3b e 






■■; J" ■ 


2 ■■ 1 

a-.acg tagt 3t ttcc 


-gctgg 26 










2-2 










'211 ' 


4 











^'yntheti:: :> 1. L gonu :: Leot i :ie prDbe 



r-.:.a4 gt tggg-:.r:cat t :t ::gc ::ttc ctgggatjga t::g 43 
:1 1 : • H-jrn d s ao Lens 



::--z\-jz :jzz agc--:i--gg 

ia^-jg:xzzz --g-c::-gtg- 

t. aa ;.igc ; ggc -g :: a-gc at: t a a 

:t :: 3 "rcca a ag^g: g ::tcc 



[5»-g-: 



:.gig:- g- 



:: :: g-i: tg*. 1 gt :: a :: ::a :: ::a a :: 
Tt gt: g--. Lta a g-gt ga a-ga - 
'ZBib -ag:'gga at^ai -gatg 
za zag-z ztzt c gar ta:: gat 
■;c:-agv-ta tgritg-tcc 
.T aa gga^'j g za a aacc gg aag 
".tgaatt jz-z agca gagaat 
a 1 1 a ta*..c za ::aaccg ::atc 
tot gagt c ::t tctt ::g'gatg 
gtaaga^ggct g :aaggtgaa 
ttc aaggaag aagatggact 
zcc.zat -. tea qcaz^^aqccc 
ggctctr ggc tctggtggtt 
aagattgcct tgtagaggta 
gatccaccat atcatgggat 



--ga-:: — 

-o-ga--ggt 

-gcttc-cg- 

gccgctaagg 

ag-a-gag-t 

-taaag-tt g 

t a ::ag zazz3. 

:aggggcct- 

■zc 2a at ga ja 

aact ga za zz 

accttatgga 

gataaa zzaz 

aaaqacaq a a 

acaccgaagt 

gttcagagg- 

gcggatgagg 

oaactgggaa 

ttgttcttta 

gcatgcacag 

ttaaat ttat 



- :i 

— -g--trt 
croggtga-- 
aacatggc ga 
:: a aatt :: 3ga 
g ::a a :: 3 ::g a z 
3gtaggta-t 
aattaatgta 
aaa gt aaaca 
t 2a gat a t^gg 
tt zaa a a 2tt 
at gat g taga 
aca 2caa tag 
taagaaggtt 
tacgggagga 
aagacagtgc 
ggaagaaggc 
t ^gttggtgt 
gatggtaaat 
cataarcatg 



tctttcg— c 
3— catttgg 
1 1 gta a a a 2t 
tctcaggggt 
aggtggagta 
g?tct2tt2a 
a :ja z z g a aat 
gtgt gaggle 
t 2t gtgatgt 
■zaa gtt tatg 
aig^agtatg 
a;Tatgtgtgt 
a ataaa taa a 
tgtctaagt z 
a tggaa gaat 
gaaca.agoag 
agagca acag 
cttagcacc- 
aattattggg 
tggattggtg 
tqtaaaaaga 



50 



IC lO 
1150 



aattaat-gta tgat-gacatc t ca r^a-ggt ::t t^cctttaaa 

::t g:; aca ::a ataca::agat a ::a ::a ::a ::ac aaatataatj 

ttaqaaagtr aaaaacgtat agtaa::cga^ tgagggggaa 

aicaat ga^aagggaa ac^atgag::a atgc::acaa:: 

aaavg':::atr ttaaa^attg gta ggccttg gta::atgatg 

zzzzzta^^3i tgacaccct t cctogcctgc iggtgctggc 

c-ggag-cca gcatgctggg gagtgcgg^c ag-tccacac 



a-g- ggc:-a 
aag:ra- :ag 



,cc-gg-cc agg-tgct^t ccgtigt-tt- 



:-ttggga ctgatgaa-a gagc^agaag - 



t^g-a-'igtg g-ag-arcag acgta-^cgt: -ataagtgag 

•:ga:::::fattg a r :: ::a gcg ::t ■:tggaaa::aa a t g g ::a gtg 

t a-aag gac :: aag::taaai:t cgtattggtt cac gtag::ga 

•:::-at„ t ;:a ^ag atgttta.atg z;a*:a ttt: a ac tcatttaatg 

ca::gt •:. t tct ca 1 1 gt ::a ::a agagtacagl t aatgc*:g::g 

gr.-ggg tgaa--gg-a ttg-tg-tgg aggg-tgtgg 

-t::-g;jagag t:-tggtcatg tggagg-ggg gttitattggg 

a gag::*:, g :ca ggaagrgt::t ttt^rgggto agtaaataac 

gggag:igaaa ':c::cagta g tga-agt-aa ct^taggtta 

*: g aa g.:i ;itag t-:agt::ttct agaLtgttct zaz^-zca zct 

a3t.ca;:actt c::agcgccca ggt;ccaagtc tgagcctgac 

gg.i;<: :^agcc tggagtcag g acaaatggar. ^gggctgcag 

gci^agggcac cag-agtrgt gggtggggag caagggaaga 

•:c.-;i!: lat c ctt::tagtar tagttgagag tttgactgtg 

at<gnc.i*: aaa a^gaccaaccr agttctgttt gactatgtag 

aga.ia.i att.a taataaagc^ ccaaaattaa gaaaa 228 5 

2 1 .-^.-l 
211 .;.4.3 
21.::- PRT 

21:.:- Homo sapiens 



MOl;- 234 

Met Ala Lys Val Glu Gin Val Leu Ser Leu Glu Pro Gin His Glu 



tta---ct-c li:0 

t aacgat -tt 11: : 

a aa gaat: gat 12 ; ; 

ggca-atrgt 1..: : 

-tggattac- I/O! 

-cnrggggag l^Z^. 

agtagtcccc 14 CO 
agrtctgtc- l-;':-'! 

aaaggaa l';v! 
agg-gtgcgt l::.-: 
-rg-— a-r Ioj: 
agicaaacitg 1 
tactt-atct I'-O:; 
tg-tg-tgaa l'^:: 
g-:: trtgt le : : 
atg—ggaga Ic ^ : 
aa3':gr::ara 1 ^ !i ! 
::3tttrttaa 1:v:il 
ctcaaccatt 20'j-j 
ct-c-ctrgg ."O.:.::: 
aggg*:tagaa 210'! 
gagaaactct 21: l 
aattaa::ttt 221'; 
catcttgaaa 225 0 



1 5 10 15 

Leu Ly3 Phe Arg Gly Pro Phe Thr Asp Va.l. Val Thr Thr Asn Leu 

? ■;■ 2 5 ?■ ; 

Lys Leu Gly Asn Pr'j Thr Asp Arg Asn Vci.l Cys Phe Lyc Val Ly5 

'^C 

Thr Thr Ala Pro Arg Arg Tyr Cys Val Arg Pro Asn Ser Gly lie 

lie Asp Ala Gly Al.r. Ser lie A.'^-n Val ."irrr Val Met Leu GIr PrL' 

Phe Asp Tyr Asp PrC' Asn Glu Lys oer Ly;r His Lys Phe Met V,il 



GL:-. Ser Met Phe AI-h Pr:. Thr Arp Tnr .^/r Asp Me: Gl . Ala V,u [ 

? :■ 1 ' 1 1 ■"' 

Trp Lys Glu Ala Ly::^ Pro Glu A:vp Leu Met Asp Ser Lys Leu A.:'';: 

IIO il^ I/O 

Cys Val Phe Glu Leu Pro Ala G] u Asn Asp) Lys Pro His Asp Val 

GLu I.le Asr. Ijys 11-;: lie Ser Thr Tnr /-..La Ser Lys Thr Glu Thr 

140 1.;^ I':.": 

Pr<:> I.le Val Ser Lys Ser Leu Ser Ser oer Leu Asp Asp Thr G.u 

Val Lys Lys Val Mot Glu Glu Cys Lys Arg Leu Gin Gly Glu Va.l 



I'LLn Ar'^ Leu Arg i^lu Glu Asn Lys Gin Phe Lys Glu Glu Asp* Gly 

ij^. 

.Leu Arg Met Arg .Lys Th.r Val Gin Ser A;-.-n Ser Prc' lie Ser Ala 

.Lt2'^ Ala Pro Th.r G'.y Lys Glu Glu I'^ly L*.-^ Ser Thr Arc Leu Le-^ 
A * ^ 2.': '■: 

Ala Leu Val Val Leu Phe Phe He Val G.: y Val He He Gly Lys 



^ J t 



M 3 



1 le A.I a Leu 



II 
1^- 

. 1 



4 18 
LiNA 

Homo sapiens 



12 1> unsure 



4:t, 53, 63, 115, 134 , 177-173, 255 
:2/.^ • u:"i known base 

: 4 "1 ' • : - 5' 

7t ' jgt -ttc tacattgt::-:: ttatcccacc cttcaac^an tact::acatt 5: 

V ig-:.'A?.2C ajctz-zanqt ctjag^ctga zttczcczt^ -^ggairctag^ 1!0 

:^ ■j--ra;i -ag garaatggnt: -gggct-g-ag ajgntta^aa g-jagjg-a- 1 = 0 

;^ "-a t..t t 5g?*:^g;j5ag ::aagggnnga ga^aaa::t2t *: a g :: j a a t 

:t.a::^a:: ra^itigaga^ t :: i ga ::t:gtg aattaatirt atg3::ataaa 

.i y.i :n-i'7.::.Z2 agttiitgttt gartatgtag ::at::ttgaaa agaaaaatta 

*: a a*, aaag^:: ::3aaaa::taa gaat^::ttct gt^attttgt ra::acctg::r rZ! 

a*. g ; ;:g gg aattattatt tt atcarttt tattactttg •::::attggaag -JC)-" 
g\ *. ■: a *: t a aaaigagc 413 



•jMA 

i'jiriD saoieni 



:1 • ur.sure 
.. - 57 
!j • ur. <n:)wn base 

1 O'J • 2S 6 

: a\. '.gvaa ag g^ratrccaa aocattggca ggcizttggta ::argatg::tg :.0 

'■i.a'fr. aczzcc t::aaa^ga::a ccnctcct cr/tgrtggig ■::tgg::::nctg lOv 

<ig'.i.::g.:tgga gc— cag-at gccggggag- g?,ggr-agct ccaca-agta :150 

lit :^^::■•^.acgt gg ::a-::t cgg^c::aggc tgcttt^cgt gtct t::agtt riOO 

• :t'r* c ^aagc ca i ^agct :: 2 ttgggactga tgaacagag:: cagaagacrca .'; 

,ia.j..ia--.ttgc ca-t:gtgg-a gcatcaga-g tactcgtaat aagtgagagg L-C 0 

■ :g-..'jt gttga ctgattga^c cag2g::tttg gaaataaatg gcagtg^ttt 3^0 

grV'.:a ::t^:aa agggaccaag ctaaattgta zzqjzzzazq tagtgaagtc 'jOl 

aa,i' :i'T",*:at "Lcagagatgt ttaatgcata 1 1.^ aact cat ttaatgtatt 4 5 ij 

*:c.--^ cvcatg ttttctt.att gtcacaag.ag t^cagttaar gctgcgtgct 50ij 

gc^qaactct gttgggtgaa ctggtattgc tgctggaggg ctg 54 3 

:,ilJ.' J87 
:211:' J70 



•\TO sapiens 



uiisure 

64, 72, 164, 198, 2D0, 22D, 222, 229, 242 
i-Tiknc'wn base 



.q:r ajz tt.tgtt..ctit aat.t3gttgg ^gtaattnt:. qggaagattg 

:t-_Tigg tagnatgcac ^nggctggta aattggattg gtggar.3ca:: 

it:-. 5itg 5ga::t t..aa at *: tat ::aca a ^atgt.gtaaa aagaaattaa 

itiitga ^atntcacag gtattgccrt t aaat. t.a ::c at zcczqnari 

:.a' -ic^c agatac.acan anaraaatnt aatgt.aarga tr.ttttagaa 

..a-:s.::aat jtatagtaac 270 



.an sac I ens 



I • .insure 

■:, Ho, 129, 197, 273, 294, 297, 34 9, 35 1 



arikn-jwn base 



gr->3 



at. t::ccggc3:;a gg-tgcttt- cggtntt-a? tt-tgt^-aa 

"4 : -at u ?ct 3Cttigg'jact gaigaacaga gtcagaagc:: caaaggaatt 

'.r: -J :.t ggc agcatnagac gta^ttgtna taagtgagag gcgtgtgttg 

a 'Ua*. *. ga :: rc.agcgct tt ggaaataaat ggcagtgct:: tgttcantta 

a-: :r_Tg ■: :: aa gctaaatttg tattggttca tgtaqtgaag tcaaactgtt 

■ it." --^a agat gtttaatg^a tatttaantt atttaatgta tttnatntca 

t-r. 1 1 " --rt ta ttgtcacaag agta::agtta atgctqcgtg ctgctgaant 

nt--r*.t-T 1 Jtg aactggtatt g-tg-tggag ggctgtggg?. tcctctgtct 

tt. u-ja n^t - tggtcatgtg gaggtggg 423 



1 



['MA 

HjniD sapiens 



4 J J ' Jo :^ 

tg ::tttc:: gt gtctt::agtt ctgt::caag:: catcagctc:: ttiggga::ttg 



atgaa^agag tcagaagcc-:: aaaggaattg cactgtggca gcatcagacg 10 j 

tact^^tcat a^gt^agagg cgtgtgttga ctgattgacc ::agcgrtttg IbO 

gaaataaatg g::agt. g ::t 1 1 gttca::ttaEi agggac::aag ::taaa"ttgt ."j-J 

at^ggttirat gLagt.^aagc ■::aaa::cgtta tt::agag3t3 tttaatg^at 

acccaa::tta tt.taat.gtat tt-at-t-at gtcttcttac tgt::a-aaga sjO 

gracagtt aa tgctg ::gtgo 320 

.no • 

.":i2 • DMA 

.': 1 3 • K jno s ao lens 



ur^^- jre 

60, 136, 235, 244 , 3 34, 339, 355, 35 9, 361, 
431, 5 1 3, 532, 53 5, 5^8 
::r. known base 



432, 441 , 



aaa:cv». vaa aagctgaggg gaaaagaatg at::rtttatt aatga::aagg L . 

■jaa-iiccr.'ign gtaatgc::a-:: aa'iggcatai tgtaaatgtc atitttaaaca ICO 

t*., g :it ■j="4'>::c ttggtacatg atgctggatt ac ::tcrct ::.a aaatgacacc 150 

"■■-r -;tcc tgrrggtg-- gg-ccttggg gag-tngagc agcatgct: O'! 

g gg ga g*. g g g:ctg::t-::^a cacag::aigtc cc::ang*:ggc ::oant 3 3 3gig :.5;- 

:: 7. g g gc t:t3cgtgtc tccagttctg tccaag::::at zd^^czzzztq 3 " 

gg^nr g':;t: ga a:.agagt::ag aagc^caaag gaattg^ant gtgg^agca': 3:]' 

: a :r-in jtanr notcataag^ gagaggcgtg tgttgantga ttgac:cagc 4 ■! ■! 

■g rv*.. t j'T.naa -laaatggcag tgctttgttc an::::aaaggg nccaagntaa 

.:it r t g^.a*: tg gttcatgtag tgaagtcaaa ntgttattca gaigatgttta 500 

■it.'iMa! .:-ttt aanrtattta atgtatttca tntcatgttt tccta'itgtc 550 

a ^.a.-;gg'::t ac agttaatgct gcgtgctgct gaantctgtt gggtgaantg 600 
■r.o* tO'-:tg 6Di' 
- . M 



ilijmo sap'iens 



:4 j j> 2 jl 



q::?cccttggg gagctggaqc ::cagcatgct ggggagtgcg gtcagctcca 5 

'^h^agtagtc ■:: ::ca ::gtggc zca zzc-zcqq ?ccaggctgc tttccgtgtc 1 

t. ■\agtt :tg c::caagccac caqzzcctt'j ggactgatga acagagtcag 1 

a-Tccoaaag gaattgca::': jtg^cagcat ragacgtact cgtcataagt 2 

<;a-.Tagig-"gtg rgttgactqa ttgacc::agc gctttggaaa taaatggcag 2 

.:tt*:-;ttc arttaaaggg accaag^taa atttgtattg gttcatg'iag 3 

agt .:aaa r*:gttatt::a gagatgtrta atgcacat:::: aact::attta 3 

■ iV ::t a^:* tea t::tcatgtt:: t rt. tat tgt :: acaagagtac agttaatgct 4 

•7 -It g ^vqct gaactctgtt gggtgaa::tg gtattg^tgc tggagggetg 4 

t .7 ::t-.:-:t tgrctctgga gag t ggt itgtggaggt ggg 493 

Ar'Lfirial Sequence 
.■.■--yrithec Lc o.l. Lg-jnucleot L pr-jhe 

q -a.^-a .:..:gt aggtacttgt grgagg- 2: 



•a: 



:: 1 



1 ". 
.11. 
i;. 

ilX 



p. m i f i - i a 1 3 e que n ce 

:-'ynthet L 3 o.l ig<jnuc.Lec>tide ftrc't'e 
.'. J' 

a'.:'-.aga gc ^aagagc ggg 2 3 
.". J 4 

A.:'t IficLal .Sequence 

oyrithetir cd igonucleot ide p^robe 
4_ ^4 

g';:.-:.itc atcgatgcag 'gggcctcaat taatgtatct gtgatgttac 5 



H(-'ino sapiens 



< 4 J 0 > 2 95 
go 5a get -c? 

gg-- g-g-t 
g:- -tgatc- 
■gtct-aottt 
t g-ag^-ttg 
a :a-g ga ::aaa 
attttt -a 
a-*:c-3t-g- g 
ttocatct-a 
caca gtgt-gz 
:t gaart-gga 
:;gaa::::tt:aa 
a s arat ::a-::c 
g-a-3gacag 
-ctttoagca 
tt— cct-ag 
a ::t a tigc aa 
a ar aaaaqz g 
agctagtgg- 
gag^gaaggg 
gccgaaggga 
- -cgaaggg- 
a-tatgct-t 
ziz ggaat 
:tcaggattt 
g-gtgt -cga 
tcgggct cca 
aaagaattgg 



ggtgctgtgg cccgg 
gagg-t:c2a g-ig- 
-ag-tga-ag tg:-- 
gttgcccagg ctgga 
a— tc^tggg zzzaa 
attiagaagat ::aaaa 
-rcgggtgga -zc-ztz 
g-a-ctgaga aaggc 
-cage-— gc atttg 
ggcatcgaat gccag 
ggattatrtc -3::::a 
-cagggtgaa agttc 
acaaagggag tac:r 
-aggtt;:ag- azzzz 
cagcrgtgaa g^ttt 
cat gt t :-t:aa otgzit 
agggagtaaa aagci 
gaggcaagaa acgcc 
ggiga-caaa gagag 
tgggagaaga agaaa 
ggccttc-tt t-agt 
tgggcacgag gaggc 
tctggagrtg aagcg 
g-::::2aac.gat caaga 
gataacgata gggct 
cgaatccaat gatct 
ccggt-cggg ggtct 
aagcgcaaaa tcatt 



ccttg g-ggggcgg- 
agcgr c2-2g---g- 
c::ggg ga3::aaaraa 
gtt-a gtgccatgat 
g^gat zzz^zz gagt 
-ggaa aararg::tgc 
attga tggat^tgaa 
azzzz ggattgt-ag 
agg:a ga:. gctaaga 
aaaga aor.cc^aa::^ 
c ga ga gtcttc ga 
aagat - tggtt?," t g 
gtt ag gaga a a gaga 
gga-a aaaggtt::-t 
c-aog ggotgtagtg 
g^^ca -rgtg-tcat 
aaggg tagggttgtt 
gaggt tctaagagga 
ggtac oagagagrat 
aaaat :-ggc-gggg 
ggacc -gggtcaaga 
arggg ggacg-tac- 
tg::tc a::aaaaagaa 
aaatg ^ctggtggaa 
gaica gitggtcta^ 
rcttt accaatactg 
atotg cgtctgaaag 
gcggt ctact::aggg 



ctccggctca 50 
-t— tcggga 1 jO 
g--tgg-agg 
catgg::-:tac .^00 
ag-^ggga-t : : 
trtgg-tgar -.O:' 
at ggaat ggg :.: 0 
t g a aa gga 2t A'. 
tgatggtaaa f 0 
•::::-::agc3ttt 0 
gaatgg-a-- j 
ag-oga-tca 
3aggtgtatg otO 
aa^raattt:: 
g-att3t-at T^.O 
gatggaaagg 
gaagatgagg if: : 
g::aggagaga 
3tg:aggaga ^'50 
t::agaggatt I'ji j 
at a-:: a-:: at lO'iO 
t tgg acta tg 1 1 j 
atac atggaa 11.^ j 
t gat ::cactt 1.' 0 j 
cggttttgca i:::': 
cgatgctgag l.:0: 
atccagacaa 
caeca gtggg 14ijO 



tg5atgt::ca cggggttcag aaggactaca acgLLgctgt 

c::33taaaai ^zjzzcdLjat ttgcirtctgg 'dzz^az^qia. 

t gt: get t g get a a :: a ga gacczqa^az aggg::ggtgt 

t::a::agagaa a i rca get ■:: t g::ttaccgta gtgaga*:::a3 

atg::c:. ggac t g aa ::t g r3aatag::at tt :: a a :: a 1 1 1 

ggaga:. tctc gt. 2 ::a 1 1 1 a a aaaatgtata ggtg::agata 



gtggg-a: 



:a atgeca a g tatata::t::t r. ::tcta::atg 



tcatt:. gtag aaaaatttcg t tgc ::ttct:t aaaaattaga 

ao::t tcaaac aggrattat. a aara a 3a t gt ga :; t :: rtt aa 

ot-agggtec ta::tctaaga agaatctaat aggacgctgg 

aacgtgaaat tgcatagata aaggtagatg gtaaagcaat 

ataga:ja::ag aaagttacaa cacagtt tgt a::tact:ctga 

tt::ag::t3at go ^ctca a tg tttatattgt gttat::tgtt 

::at:t t iigttt agtttttttg aagaarta::a aat::agaaga 

attataaaca aaactaataa ::tgt.trtart gctttaagaa 

oaatg" gtat tatttaaaaa tggqagaaat igtttgtt^t 

ircta gtttag aaatagggaa getgagatat ttta a gat ::t 

tttaa-::taat a::t::aaaata tggactttt:: atgtatgcat 

::ttcaeaaat tatgaatgat catgtgttga aagc^aaatt 

ataoattcta tgtatgaggt gctacatttt tagga::a<aag 



caa gaaagagtct ttttctcctt '^acaaaaz zz 



igagg.iotat agggtgaatt ctctgattag taattttaga 
:ctaa.iaatg aataaaattt atgaatatga 2530 



210 
211 
2 12 
213 



•;i3 

H'jiao saoiena 



:-;00:' 236 

tiet Glu Asn Met Leu Leu Trp Leu lie Phe Phe 
1 ID 



tcgcatcact 1-353 
acgatg::caa 15 
at ::at ::t:aaa 15'' 
tt::ataggtt 
ttcaaaat-a lo5: 
ttgaaa::tag ITO." 
gt gat gage t 17:.; 
::a :: a ::t t ta a I'r 
tgga-ttatt 1^.: j 
ttgtgtatta I'^^OO 
tagtatcaga 1 
gatggatcra .':0 2-'j 
gggtot ggga 20: J 
aaaag::aa g:: l.\ 
at a aca at ta 21: .'■ 
atgaaataaa ..2\ 
3aa gtt tt t a 11: 
agggaaga^a l''j'."[ 
attttatgtt ^3.:l 



agcttttgta .". 4.:i; 
tatgtccttt 25C(: 



Thr Pro Gly Trp 

1^ 



Thr Leu He Asp Gly Ser Glu Met Glu Trp Asp Phe Met Trp His 



Leu Arq Lys 

Thr Ser Pr:- 

Vai Zys Gly 

Ser 2: . Lo'-i 

GLy Trir Ar ? 

G1.J ?r:- Thr 

Lys A.VZ G.:.n 

Lys Ar? Ph^ 

Ser Tnr Gly 

Thr Al,5l AL.-:; 

Ser Ly.? Ly~ 

Gly Gly Lys 

Ser G.l.y G.l y 

Arc: Al.i Lys 

Ara Li e A., a 

Asn Thr s 

Ala Thr U.-j 

His Lys Lys 

Lys Met Pre 



Val Pro Arg 

Ala P.'i^.^ Glu 

He Gi. Gys 

^lu Asp Tyr 
•" ' j 

Thr L.:^ Thr 
-.1 ^, 

aln A>r. rie 
1 1 

Val. Tyr Gly 

1 ■ :: 

Leu Asn 

Zys 3'.-r Gly 
1 

His :ys Val. 
1-^0 

Leu Ar:: Val 

- 1 i: _ 

Lys Arc; Ara 

Asp :i: r: Aro 

Gly -.My Ara 

Glu J.', y Arc 

lie Pre- Lys 

Aap :y: Asp 

Lys Tyr Met 
? • i ■ 

Gly Gly Met 



He Val Ser 

Ala Asp A.:. a 

Gl r. Lys o j. j 

Le^ Ser Tyr 

Ar:T Vdl Lys 

Thr Trir Lys 

Thi- Asp' 3or 

Phe Pro Phe 

lie Leu i:.e 

His Asp Gly 

31 y Leu Leu 

jly Ser Lys 

31 u Gly Thr 

Ar^:: Arg Lys 

Pr.:- Sei ?}.e 

Gly Trp A.', a 

Tyr Ala Leu 

Glu Leu Gly 

He His Phe 



1:5 

i:.u Arg Thr 

Lys Met Met 

L'.;i Prr. Tnr 

3:. J Tn.r" Val 

V^l 31r. Asp 

;..y Val Ser 

Ar;j Pne Ser 

3^'r Thr Ala 

3'jr Pre* jlri 

Lys Asp I'yr 

Lys Met Arg 

Arg Ser Arg 

Arg 31 u His 

Lys Ser Gly 

i:;iri Trp lh.r- 

/vTO 'j.Iy L-.l. \' 

::.-u Glu Leu 

' \.e Ser Pre.' 

Ser Gly Phe 



Phe His Lv'U 

• ir 
t . 

Val Asn T:.r 
Pro Ser L-ju 
Phe G.Lu Asn 

■-^ ] 

Leu Val Leu 

lie Leu Asp 

Val Lys L-.:.. 

His Vai I.'.'. 

Val Lys G.ly 

1- 

Asr. Lys : r 
1 

Arg Glu AL^ 
Leu Gin G.l u 
Arg Gly G.: r 

; 4.: 

Arc Val Lys 
Met Gly Asp 
Lys Arg Al a 
Thr He Lys 
Asp Asn Asp 



305 310 315 

7ir^ Ala Asp Gin lr.iu Val Tyr Arg Phe Cy::' Ser Val Ser Asp Glu 

3.. J 32: 33C 

.-.er- Asn Aspi Leu L-j j Tyr Gin Tyr Cys A:-:.p Ala Glu Ser i31y Ser 

?;-.5 345 

Thi- Gly Ser '31y V-ul Tyr L-ju Arg Leu Lvf Asp Pro Asp Lys Lys 

J 0 3 5 ^ 3 6 0 

Asn Trp Lys Arg Lys IJ.e He Ala Val Tyr Ser Gly His Gin Trp 

J 5 3 7 ij 37 5 

Val Asp Val His Gly Val Gin Lys Asp Tyr Asn Val Ala Val Arg 

38 3 3:^0 

lie Thr Pro Leu Lys Tyr Ala 31n He Cys Leu Trp He His Gl'^' 

3->5 4 00 4 05 

Asm As:.-' Ala Asn 0:ys Ala Tyr Gly 
4 10 



iJ 

i: 

1.;: 
1 ^ 



M J'.i 



. 4 

!o;a 

.'•.rt i f i ::i al S'=queri::e 



f yntheti^ d1 igonu ::le':'t i prc'be 
^ /7 

;racag gagagag^ga aggg 24 
;; ^8 
li:a 

A r t i f 1 c i a 1 S e qu e n c e 



Tynthetic dl igc nuclei: t :i.de prc-be 
gf \ccc gtgaatccag aggc 2 4 



L'l lA 

/vi ■ i f i c i a 1 S e que n c e 



.!l.3> /-ynthetic cil igcnucleot ide probe 

gaatjg* iciggc cttcctttca gtggacccgg gtcaagaata cccac 45 



2 1 (J ; ' J ( I Ci 



:2U > 1869 
:212 ■ DNA 

:213'' Hditid sapiens 
:4 00 • 300 

aat'jt^agag gcg::tgatgg 
:ra.7ti::t:g5 atjt5a::agc 

g-aact— tg gca-actg-t 



-ag7a:: ::g::a 



:gagg 



gc 2-z a t -ggag cga a t-g - tea 
ctga g g-r^ gct gcctga-g a g 
ca ga a car -go a<gt aat-grgg 
::tcagcaar g :: age tear 
gaargg^rt- ctgrgrrraa 
r^aagirzaaa ggaataa::::c 
atggta:g-g ttg-taca-a 
•ig3::aaattg ttggrtg^ga 
raa-rgrggg gt-tg-aarg 



g g ta grar a a 
g ^aetrcc ::r 
teacr tarar 
gtcr-agct- 
:agaaat rre 
a gatt t-catt 
agtr zaz zzz 
rtte-ttgct 
gtgetacgar 



atettagct 3 
atggaagtag 
ctg gaaa 2 Z3. 
cacaggaacr 
cagaeaaaga 
gtcaagattc 
ctazcaa-z z z 
cag-aacctg 
ctgaggagca 



3t taeccaga gaa t.atcaaa 
gatcettgrc cag::cagt:ga 
ttaccatccc ctt::ctcgigt 



aagctgat ag 
agg:agagga 
aaggat^raa 
— tortrrtg 
agga--ggga 
-gca-crg-g 
caagag::':gr 
act ^zz za-z z 
a a t gar gr r a 
tga23::rg3- 
tggrrgrrga 
gaar-rrt gg 
r-a—ag-tg 
gagaigggr- 
tec g ::a a ^ :: a 



aeat att 2 
aaa ::eete 
ttc:ttgt 
gata:.t ga 
gtaa-t^g 



3^ 
za 

3a 



at eat e 3a r 2 
tggaggaggt 
aecgtgtggt 
eeeaaa reea 
cgga ta zaaq 
gggagg-cac 



gcaggactgg 
g ::a ::t t a g 3 a 
g-at ggaat g 
g-ttt-tg- 
-gg— tatgg 
ggggagggge 
gaaggaagaa 
a g aa g aggt 
a geae ::a C g g 
as2::::atgtt 
a 3t a g ra 3 rt 
atatgtg::at 
ggaag-a--g 
-a— t g-3gg 
a a t 3 g gat g a 
ettgt:ttaa 
gggga-taaa 
aeaatt tta g 
atggetgga- 
:tetgetga- 
gat gg.aggga 
tat ::agctg a 
tge tgaccaa 
agetteagga 
tagatcatg :: 
eecatggaee 



a gtgtt agca 
gtttatt tag 
ttgttgt tgg 
t tttgagttt 
gatgettggg 
tttttartet 
a tat e tgat a 
gatttttgag 
-tagttttat 
tact taagr g 
aaggtttt ag 
tagtggttta 
t::aaggaaga 
ttggtt:gag 
tattgt ggtt 
aaggt -etga 
ggtigaa aaea 
tgtgga:tt t 
tact za zaQ z 
a gta tagte z 
gaeggatttt 
eat'::gg tt<ga 
taetgteaet 
gtgcaaettg 
cttatgacct 
gegtgctcct 



I 0 
1': : 0 

I I 0 

1 1 .:• iJ 

1250 
130 0 



cctcgtgtg7 ggqgg 5 ::^t-:: ::agagrcggg ragtttcctg tgtggaggaj 135 

gacat^cag-j g g:: argr.cac ttcagrggaa gagtggaaat g::3tgtaca:: 140 

2Z2Za.^JiaZ} cc:zdiZZ'^zqz ag ircc:: g :: 51 a catttttga:: tg ::ctaaa:: 145 

ggc-gg-r-ac i ggagtggtct ccgtg-acag tga^atgtgg ccaggg::ct: loO 

a gataccgt-j tggtcctotg catcga^car :: gag gaat gc acacag-gagg 155 

:::.gt a g ::cc -a a3.'.iaca-'da'j z ■::c::a::ataaa agaggaacgc at ::gta ::i::ca 16='.' 

:: 3:: get .1 za-nacz ::aaa gagaaatttt ::Eigtcjagg: caagttgcca 165 

t g^gt t ::aaa a=g::traaga gctagaagaa ggag::tg::tg tgtcagagga 17! 

gr.ccr^gtaa gt tgt a aaa g ::a::agactgt t::tatdtttg aa act gtttt 17: 

gt-ttaa^ga -i ag:^agtgtct :;actggttgt agctttcatg ggttctgaar 1 :i : 

tiagtg:aat catct::a::ca aagctttttg g;:tct-:aaat taaagattga l-i5 

t!:aqtttca-i aa a a a-a a a 1^6 9 

.^10 ' 301 
::l L- 5 
J 12:- ?F.T 

.': 1 :!. • H MTi J sao [.ens 



•1-Ltt Cys Cys Arg Arg Ala Tnr Pre GLy Tnr Leu Leu Leu 

I 5 I'l 1 

;'^u Ala Pile L*:.:u L*:; a Leu 3er Ser Arq Thr Ala Arq 3e:' Glu -T;!- 



A.:p Arg A^op y Leu Trp Asp Ala Trp G...y Pro Trp Ser 31u 'L/ 

3 5 4>i 4 

.-.^i^r Arg Thr Gys G.L/ Gly 31y Ala Ser Tyr 3er Leu Arc Arg i:y 

5-> 5 5 6 

Lt:tu 3*:'r 3<!r Lys S^:m- Gys Glu Gly Arg A.--;:. lie Arg Tyr Arg Th 



Cys 3er A:--n Val A::.p Cws Pro Pro Glu A....-i Gly Asp Ph<:- Arg a: 
BC " b5 "r^ 

G .n Gin Cys Ser A., a His Asn Asp Val Ly;; His His Gly Gin Ph 



li".- 



IC 



Tyr G.Lu Trp Leu Pr<j Val Ser Asn Asp Prr> Asp Asn PrC' Cys Se; 



1 : 0 



1 ; 



Leu Lys Cys Gin A...a Lys Gly Thr Thr Leu 'Jal. Val Glu Leu Al 



Pro Lys Val Leu Asy' Gly Thr Arg Cys Tyr Thr Glu Ser Leu 7^sp 
14:- ^ 1^5 

Met Cys lie Ser -.^J y Leu Cys Gin lie V.-;l Gly Cys A?p His -T.:-. 

1 5 *'»u 1. : 

Leu G.j.y Ser Thr Va ' Lys Glu Asp* Asn i;ys Gly Val Cys Asn G.i y 



;iy Ser Thr Gy:-; Aro Leu V<al Arg i:;.y Gin Tyr Lv'- P»=ir 



1 



Leu St;r Ala Tnr Ly^:- Ser Asp Asp' Fhr '/a.i Val Ala Leu Prc' Ty.:' 

j: 

Gly S^;r- Arg His 1.1^ Arg L^;ru '/al L^ju Lyi- jly ?rC' A-~p His Leu 
Tyr L^^u TtIu Thr l.y^ Thr Leu Gin :;.:.y Tnr Lys GLy :51u Asn Ser 
Leu S^-^r Ser Tnr 51 y Thr ?he Leu Veil. Asp Asn Ser Ser Va.l A:-.p 
?he G..n Lys ?he Pr- Asp Lys Glu lie Leu Arg Met Ala Gly Pr*:. 

2^;: 

Leu Thr Ala Asp Phe lie Val Lys i:.:.e Ar-g Asn Ser 3Ly Ser Ala 



•r Thr Val Gin Phe He Phe T'/r G^n Pro Lie lie His 



Trp Arg :;lu Thr Asp Phe Phe Pro 



.-i la i r ;/ s ■ j l. -j ■ y 



Gly Tyr Zl.n Leu Thr Ser Aia G.lu Gys 'i'yr Asp Leu Arg Ser Asr. 



Val Val Ala Asp Gin Tyr Gys H:.s 



;i :yr 



'j-u Asn 



.^ys Pro Lys Pre* 'ryi- Leu Gin Glu Cys A.- n Leu Asp' 



Ala St.:r Aso Gl'^ 



Pro L^ju Pro Arg Trp Glu Ala Thr 



■'rC' Tyr Asp' Leu Tyr :;i 
' •■ L" ••' 

'rpi Thr A La Cys Ser So 



:er Cys jly Gly l/. y 11*^: Gin Ser Arg A', a Val Ser Cys Val Glu 



-I'JU 



iM 



;iu Asp He i^ln jly His Val Thr Ser '/al Glu Glu Trp Lys :ys 



410 



415 



410 



Met Tyr Thr Ftd Lys Mot Pr:: 11 o Ala Gin Pre 



4 : 5 



43C 



Asp Cys Pro Lys Trp Leu Ala 'jln Glu Trp 3er 



4 4 



4 4^ 



?ra- Cys jly 3Ln Gly Leu Ar? Tyr Arg Val Val 



Cys Asn lie The 
4 35 



Pro Cys Thr Val 

Leu Cys lie As^) 



1 : 5 



His Ar g jly Met His Thr Cly 3Iy Cys oer Pro Lys Thr Lys Pr'j 
4 7 0 4 7: 4 o C 

Hi..r i:e Lys 3Iu Clu Cys lie Val Pro Thr Pro Cys Tyr Lys Prv- 



4r 5 



4?:j 



u Lys Leu Pr:- VaL CI. Ala Lys Leu Pr: 



515 5^: 

:J1C • 153 3 
' jMA 

:L 1 :■ • ri jrnD sapiens 
;40:- ' 302 

j-gt g gg-gg-?g-t g^ggaa-tc- ::gtggigggg 
-tr.ggg-2tg a-agat^gc^ gtgg--a-tg -gg?.ggcag: 
otg-ggogggg ogctgtggct gg-gg-oog: oggit-gtgg 
coagcgg-ug cg-agaggcg gggao-ocgg -o^-atgca- 



tg::ugat.-ar cggg 
.-a.:rg-g-- tggg 
-googaggag grgg 
.:igO';-gg-o- a gag 
gag..:tggac2 t-go 
g-'.:-aggaa gago 
t-c..igtgoco ttao. 
gig.ia--ato iggg 
caa.iagttca goto 
aat.i^ggaga catc. 



gogaao agogg-ctgg g-rg-:gcca- 

ag-g-g gg-g ai -at g ggctg:cggg 

^gtc agct zzjzcj z gagotccg : 

cot g go gtcagogggg ogg^gogagot 

.::gct gcgct-ggtg -gcgcrttct 

.aggc tggatgt-tt gatoaataao 

atgaag actgaagatg ggtttgagat 

gcaott tcta:t::ac-:: aat'::ttctcc 

C'zaqza ggattgtggt agttt-ttcc 

aa tttt gatga::ttga a-::agtgaaca 



Trp Pne Lys G\.r: 
5LC 

Glu Glu Pro Ser 



aaadgctttt gttatagc::g gagcaaactg gotaa::attc 



r.-ggtgggc- .5 : 

a-tggr-g-t 1 oO 

gg-c-igggt : 50 
gggaa gact g 00 

gg--g::cgag : 50 

aocgogcgcg /Oj 
-aggo::gcgg j 

::atagtccgg -i lO 

gccaggaaat 4 : 0 

goagggatct .' ■: : 

goagttcgga tl-l 

ttggaotcct ^ 

aaactttata ^^z'': 

aagotataat 7 >; 

tttttaccag 750 



qga acla gcr. 2j2c.q^ttaq aaggcacaaa tgt::a:cvgtc aatgtgttgc 8 0 J 

at?. 3tggcat ::gta?ggaca aat::tgggga gg2acata::a catt?ca?tg 8^0 

ttggt^aaa:: ca::t::tt?aa tttggc?l:::a tggg^tttct c::aaaa::rc^ 9C > 

agiagaaggr g^r^aga^rt ::ca::trittt g :j :: 3tctt. ::a izrtgagjtaj 9: ^ 

aaggagtgtc aggaagatac tttggg^art g:.aaagaggEi agaactgttg 10'!' 

:cc-.i aa get a tggatg<3arc tgrtg^aaga aaactctggg atatoagrga I:;':' 

a jat g gt t: gg^ctgctaa aataggaa^a aggagtaaaa gag::*:grtta 

taaaartgra tatragttat ate:, gt g at a:(gaatggtg t:ggattgaga 1 1 i: 

a ::t. Lgt tact tgaagaaaaa gaa::trtgat attggaatag ::er.gctaaga 1 

ggtaratgtg ggtattttgg agt:.-. ?:gaa a -iat tat 1 1 tgggataaga 

gaattr::ag3 aaagat<gttt taaatatata tigtaagtat aatgaataat 1 j ' 

aa gtao a a tg aaaaatacaa ttata::tgta a-iatrataac tgggcaagca 13:-v 

t g-g.-itgacat attaatattt gtea^gaatta a:|tgactr.aa agtgrtatcg l-\-'v'. 

a ga'_:fgttt 1 1 ?aagtat?tt tgagt.e:?at ggc::aaag^g titaactagtt 14: ^ 

tta.:tacaat gtttggt^tt tgtgtggaaa t "at :-:t gccr. ggtgtgtgra 15 V 

oao.-.iagtott a^ttggaata aatttactgg tac 153:' 





Vj3 


Jll • 


}• : 6 


'J12.- 






H-r-mo sapiens 


.; g V > 





Met. Ala Val Ala Thr Ala Ala Ala Va :. L-ju A.la Ala Leu Gly 21y 
1 5 10 1^ 

/\.la Leu Trp Leu A..,:; Ala Art? Arg Ph-' Val Gly ?ro Arg Val 2:n 



Arg Leu Arg Arg G^y Gly Asp Fro Gly L^;:u Met His Gly Lys Th;r- 

3 1 ' 4::- 

Val. Leu lie Thr g:: y Ala Asn Ser Gly Leu Gly Arg Ala Thr Ala 

Ala Glu Leu Leu Arg Leu i^ly Ala Arg Val He Mer; Gly Cys Ar<j 
e.: TC 

Asp Arg Ala Arg Ala i:^lu Glu A1.3 Ala Gly Gin Leu Arg Arg Glu 

8 0 8 5 9(: 

Leu Arg Gin Ala Ala Glu Cys Gly Pro Glu Pre Gly Val Ser Gly 



95 100 l-''5 

Val Gly Glu Leu lie Val Ar^g Glu Leu Aop' Leu Ala 3er Leu Arq 

iij LL: i:-;- 

:^:.^r Va i Arg Ala The Cys Gin Glu Met Leu Gin Glu Gl.u Pro Aro 

Leu Asp Val Leu Me A^n hsn Ala Gly He ?he Gin Cys Pro 7yr 
:-J0 1.;: I'i-O 

Met Ly- Thr Glu Asp Gly Phe Glu Met G . r. ?he Gly Val Asn -A . s 
1^': l.t'i^ 

Leu G.y His Phe Leu Leu Thr Asn Leu Lmu Leu Gly Leu Leu Ly;? 



Ser 3'.:-i- Ala Pro Ser Arg He Val '^5,1. ser Ser 

Lys Tyr Gly Asp : le A^n Pne Asp Asp :.-u As:; Ser Glu 3in 



Ty.r Phe Gly Asp' C;/s Lys Glu Glu '.1'. u Leu Leu Pr-Q Lys 



1 



':'yr As:: Lys Ser I'ne Cys Tyr Ser Ara S-r Lys Leu Al.a Asn T .e 
Leu Ph'- Thr Ar-g '.'Jlu Leu A:. a Arg Arg Leu 31u Gly Thr Asn '/al 



Thr Val Asn Val Leu H.is Pro 31y Me V.:;.l Arg Thr Asn Leu Gly 

.'.to 

Ar-:: His lie His He Pro Leu Leu Va L L'.'S Pro Leu Phe Asn Leu 



Val Ser Trp Ala Phe Phe Lys Thr Pi'o '/al Glu Gly Ala Gin Thr 
.•7^ ."-t: 

:"e.r- II*-- Tyr Leu Ala Ser Ser Pro G.lu '/.-il Glu Gly Val Ser iliy 



"0.: ;ilO ;-L: 

Ih'.-Z Asp Glu Ser Val A... a Arg Lys Leu T:::-p Asp He Ser Glu V<-H 

:2': :.25 j^o 

Va! Gly Leu Leu Lys 



■ ^ .H 

• E)LA 

* Horn 3 sap'iens 



21;- unsure 



:222-' 2 ), :^.4, 62, 87, 221, 229 
:22 • urikri'i'wn bise 

j:j')-\aK\..jta aagaggaagn actgccjc::ca aa^gntat^ga tgaatctgtt 50 

g::.i..ig:3 :.iaat tntigggatat ca gt. gaagtq atggttngcc tgctaaaata 100 

gg.-i.ic-j. j gga gtaaaagagc tgtttataaa actgcatatc agttatatct Ic-O 

gt'T.:it :: i gga atggtgtigga ttgagaa::tt gttacttgaa gaaaaagaat 2'"0 

*: n*:. qa^ .-I'l.tg gaatag^c^g ntiagaggna ::atgtgggta ttttggagtt 2z''. 

■1 .r. 'ja:i 1 -iat la:: i *: g g g at isigagaat t:t::agcaaag atgttttaaa 

*:a':..itavagt aagtataatg aa:. aat aagt acaatgaaaa atacaattat 

a --t.' Tt aaat tataa^tggg ::a a g::.=it gga cgacatatta atatttgtca '][■■'. 

^aavt i gtg act^asagtg rtatcgagag gtctttcaag tatctttgag 45C 

T.T.': • :a- 7 gcc aaagrgttaa ::ragttdac ta^aatgttt ggtgtttgtg 50'! 
rgg.-^a.-iV'iat ^tgcctggct t 521 

1] • :•; 
i; • jdA 

1 • A !■ .1 f i :: i a L 5 e guen :: e 



22:.'- .Synthetic ol ig jnu ::ie jt.lde probe 
■jCci' rgaaatg ct::cagga5.g ag:::: 24 



Ar *: if icial Seq uen ::e 



o'/r.thetio 1 LgC'nucle'jt ide c-rc-be 



'.ac gaca ccaaatngaa gagtgg 26 
■I 

Li!] A 

Ar'tificial Sequence 



:.A:.V- ifynthetic cdig^jnuclec't ide pr'jbe 
:4j0:- 307 



aacgca^ggga t ::tt ::ca gtg ^cctta^atg aagar-tgaag atqgg 



.•:10 * 308 

' 1:23 
. 12 ' DKA 

J. 1 3 » Eo:no s a p i e n s 

J J • : ['3 

■ :iagagg.3cga ggt5c::gctg cctggagaat 



■ -Mir atcc 1 1 ac ^.cgacc 



.it Sf fat gaa a 
I 3a..:tggtgr 
:::::ja:::it 



tt 1 1 aaa :;aa 
eg: t t-cagtc 
ta a g gaa gaa 
H gait: gat t gtgatcagca 
a a.it a :: 2 ::a a :: :: ::t.caaat 
aa-.:i-agggg t-ag-gat-a 
caaaaaagtg a ::cc at t: ::a 
t zzr-:^^zc gc agcaaaagaa 
:;gga:: = a::::a tagag::ttrt 
t g r g c c 1 1 1 :: t c c c gc a t 
tggcga::aa3 ataar^taoa 
-g-ac:-ggg ag-cat.gaca 
gataa^tgtg tt--r.::ttgt 
a:. :ga za gaa gaaggactgc 
ai ac a gaaag zt t:agaa ata 
ag!:.gaaaaag gta::aataaa 
.3 :: at :: irr ztgiaratac 
■::tatt:ga::ag ::tttagg3at 
ttaatcc^tg gaaaact ::aa 
acigracaga gaattccatc 



a :: :: ::aa :: :: ::a 
gga--"ag- 
t-agatgrt- 
a ::cgaaat aa 
t g— gat gtt 
agar gtig-a 
tttc^aaatg 
ctotga^at a 
tgcttcg^aa 
gt ga a a g zaz 
a gaa at t ::g g 
atat-attgg 
gaacgagtag 
cggggatgtt 
aa ::ca3-agg 
aa tt tt g atg 
o-gagaaata 
-t tttct rat 
tt -cagaatg 
-ttttta-at 
agaa a a tc :: 
3 1 'g t a t ]Z g t 
gcaa L t :gta 
at gga 2 ztqa 



c-t--gctgc 
a z zza :^zzza 
gt t a 1 1 at gt 
c-ttttg-tc 
taagr tttgc 
g::tttagta.a 
t - -aattttt 
aaa at: t a a gt 
g-:t agagat 
t ^ggatgatg 
t ggtagatta 
ga ::t tagc ag 
atatttt gag 
t ga atat t tt 
t raaaactgg 
g:attctg-t 
t g a zzz a :aa 
acattt gaaa 
a-t-ttt :ac 
aagtagtt-g 
grcgattgtg 
a 3 :; ag a 1 1 gt 
ttggagactt 
tttga-tt ac 
:: : r aa tt gat 



cgtcggctct 50 
gt ::--agc-g 1 '.'0 
at-ctgc- gt It;, 
ttggtaacct 2 j I 
t a a g a g a a t 2 : ■! 
attttt at g t 30'; 
gaggaagott J'--; 
agtgtttg-t ■; ; ! 
ac a gg a ta a g 4 t :■ 
atgaagagag ">'.-^\ 
tat-agg-aa 3:^ 
aa at tacoac 600 
ta a aa g ga tt 6: ■! 
gcatgatga- 7 : l 
aaagatatag 7^-0 
ccggatatgg ^ ! l 
tt ggatt :aa if : l 
at gga gag ga 000 
at ga a aga ag 0 : C 
gcaattaata IOC" 
acaaatttag 10.0 
cctgt aattg 1 1 0 
ca aag atgta 1 1 0 
attctggaaa 12 0 
acag::cccag 125Ci 



■ ^agagcaagr ccaagatgta gcaagcaqtc cacctqagag ctcctt::cag 13'"i0 

..jaactagc a :: ccagtgaata taggtatact cta^tciaggg atcgagatga 13:.0 

qctttaaaaa ctitgaaaaac agt!:tgtaag cotrtca aca qr:agcatcaa 14'' ]■ 

i:ctacgtqgt ggaaatagta aairrtatitt trcataartc t.a::gtgtact I'l::" 

*,ttatttt ga a::aaaragaa agaaattiaa aaaaaaaaaa aaaaaaaaaa 15-" ; 

oaaaaaaaaa aaaaaaaaaa aaa 1523 

.■:lj.> 30? 
.:ll.> 406 
.J 12.-' PF:T 

-;I3.' H'jm:) sapiens 
;.iO: > 3:9 

lie- Hi-. ?rc. Ala Val. Phe Leu Ser Leu P-o Asp Lea Arg Zys 
1 10 1 

Leu Leu Leu Leu Val Thr Trf) Val Pne Thr Pro Val Thr Thr G : 

:ie Tr:r 3e.r Leu A. .a Thr Glu Asn lie Asr- Glu .1 l.e Leu Asn Ai:-i\ 

/vl.a Asp Va.l Ala Lo ^ Val Asn Pne Tyr Ala Aspi Trp Gys Arg ?n»:.; 

f ' 0 3 3 '■" 0 

:^er Gin Met Leu H:,s Pro lie Pne GLu G:.u Ala Ser Asp VaL Me 
6 3 '/ 0 3 

Lys Glu Glu Phe j Asn Glu Asn GLn Val Val Pne Ala Arg Val 



/\sp Gys Asf' Gin His Ser Asp* lie ALa G:..n Arg Tyr Arg lie Se.r- 

0 3 1 0 0 1 3 

Lys Tyr Pro Thr L-u Lys Leu Pne Arg Asn Gly Met Met Met Lys 

1:0 i:: 

/\rg Glu Tyr Arg Gly Gin Arc Ser Val Lvi Ala Leu Ala Asp Ty.r' 

lie Arg i31n Gin Lys Ser Asf- Pro lie Gin Glu lie Arg Asp Leu 

1^0 1-;: ' lOO 

Ala Glu He Thr Tnr Leu Asp- Arg Ser Lys Arg Asn He He Gly 

1-3 ^ l^j ^ :o3 

Tyr Phe Glu Gin Lys Asp Sei Asp Asn Tyr Arg Val Phe ir^lu Arc 

I'-O 1-3 1^0 

Val Ala Asn He L»tu His Asp Asp Cys Ala Phe Leu Ser Ala Phe 

Ibf 100 



lly Asf' Vai Ser Lys Pro Glu Arg Tyr ?er ijly Asp Asn lie lie 

His Ser Ala Pro A.sp Me^ Val Tyr Leu Jly 



Tyr Lys Pro Pr:> i.L..-^ 
A. .a Met Thr Asn {"'h^e 



Asp Val Thr Tyr Asr: Trp lie Gin Asp Ly. 



Cys Val Pro Leu Val Arg Glu lie Thr Pr.e Glu Asr. Giy Glu GL 



.-ra Tr.r Glu 31u y Leu Pro Phe Leu : ..e Leu Phe His Met Lys 



jIu Asr' Thr 31.-. .'^er Leu Glu lie Phe Cii:\ Asr. Glu Vai Ala 



J :.n Leu Lie Ser G.'.-j. Lys Gly Thr lie Asr. Phe Leu His Ala A.-.p' 



:ys Asp Lys Phe Arg His Pro Leu Leu liis Lie Glr Lys Thr Pre- 
A:.a Asf' Cys Pr:. Val lie Ala He Asp oer Pne Arg His Met i'yr 



Vul Pne G.l.y Asp Pne Lys Asp Val Leu Pro Gly Lys Leu Lys 



■;.:.n Phe Val Phe Asp Leu His Ser Giy Lys Leu His Arg Glu Pr.e 
His His Gly Pro Asp Pro Thr Asp^ Thr Ala Pre Giy Glu i^ln Ala 



'.■;Lri Asp' Va.l Ala oc.ir Ser Pro Pre Glu oer Ser Phe Gin Lys Leu 

':'r.\j 3"-. .V-<i 

A.:.a Pi c Ser Glu Tyr Arg Tyr Thr Leu Lou Arg Asp Arg Asp G.'. u 

:yjt 4lu 4 05 

L<iU 



i-lO 

jna 

H(jino sapien.- 



unsurfi 

unknown base 



•:400:' 310 



aLtaaggaag aatttc::aaa tgaaaatcaa 

ttgtgatcaq cactctgaca tagcccagag 

caaccctcaa attgrttcgt aatgggatga 

ggt::ag::ga: cagtgaaagc attggcagat 

n • 3 1 1. 

."■11 • 

Jl^ ' JIIA 

J" 1 J • H :.)nio sao ier.s 



gtagtntttg ccagagtnga 5 0 
atacaggata ag ::aaat a 100 
tgatgaagag agaatacagg II: ij 
ta 1-32 



}•::, 59, 140, 169, 174, 133, 
unknown bace 



:iO.- :-ii 
.g - .^gc--:: 



-tggaag-tg to- cgggtgt 

ru .T.ivg ;a :na ggtgi^cgctg cccggagaat 

>j Tagc-.: ::ag ^cctt tccta a::ccaacc-::a 

V ?::::tg tcc^tgtrn^ ggan^i^agc 

:\::-r:.r-:: -rar-cgac- r-agargctc 

ig-"r- 1 1 r tac tcctgt.a3ca a::tgaaataa 

i".a'-.ratg":iaa rtttaaacna rg::tgacgtg 

'lii-zi-^K cqzz^Z'Zaqtc agatgrggoa 

"itr*.. ::at. caaggaagaa trtcca aatg 
7att gtgat cagca 



rot ^a -jata 
r.ti":?. ra ac^::tcaaat Zqzz'ic^zaa 
■.ca-j-:igg tcag-gatca gtgaaajcat 



2S2-23 3, 294-295, 3 19, O-O 

tcgc-gcngg ag-ccgggtr 50 
cctc-gctgc cgrcggctc- 1 0 >: 
.5t a gcc ::n g t 2 2 ::ag-::c g 1:0 
g:na-:atgc at-rtgccgt 2:': 
czzzzzqctc ztjjzaazzz 2: 
Linngtctrga tacnnagaat: .5 ; 
gn::tag::::a atdttarzgc 3 5 
tr.^aatttrt gaggang-::::^ 4;0 
aaaaccaagt agtgtrrgc:: 4 5l 
ig:^ ::cagagat acaggaraag 500 
t.gggacgatg atgaagagag .: ^ 0 
icgcagatta iat::aggc 5 98 



21. :oiA 



ArtLfi::ial Seguenc': 



cyr.theci2 1 i gc'nuc leoti prcib-; 



^ g i'";ag gc It ::trtggaagt tg 22 

;i: ■ 10 

JlJ ' DIIA 



.Artificial Sequence 



• ovnthecir igonu 2 Lectide probe 



.■:^--:.ig'.:<jatc aqzqaaaqc 1? 



Ai "^ifi::iaL Sequen ::e 
■ ::■ yritheti :: i. :^ jnu ::.i.e :>t i do p'rC'C'e 



> Aj't i f i ::i-a I 3equen::e 



o y:\the "lie C' I i. g-:'nu-::.l.eotide prot^e 



c*: <.:.'^aa atgcattgtc 20 

::210:- .:-\^ 
.:21i:- 

:jl2:' I'liA 

■ /'--i t i f icial Sequen::e 

■:2jj;' :-^yrithetic C'ligonucleotide p'rc'be 

■4 •.' '. ' c 

::<:(;cag qaatzqzzc 19 

* * • . "1 ]..; 

:iia 

J-.rzificial Sequence 

I 0 '■ ' 

:--ynthetic c liqc nucleotide p'rote 

'.i<j.. <jc^ <i':ag gccaaggg 18 
::ii:' -18 
:21. :■ I NA 

ijlj*:- Artificial Sequence 



:220 > 

:-12:. • Synthetic oligonucleotide probe 



.;iat r-Ct gg g :: t at gi. c agsg 2 4 



:x\; 



Art if 1 ::: i a I Seqjien-: 



:. :• • .^yn::het io o 1 i gonucle c-t i ie prob- 
r'. li car. ut aa tggcacatgt zaj?.2 2 5 



. 1 1 •> -1 » 



j:ia 

A r r L f i c i. a I 3 e que n c e 



ovr.thetic d 1 i g jnu cle :■ t i ie p^r^be 



|i. ct*: Ota oocttacccg aooocagatg ctccottotg otcctg 46 

• .3.2 1 

• H'jniD saoLens 



•4:)0 ' .3. 1 

g C'Cac'T ogt cogatggcgt -coaogticgc ggocttctgc racatgct'^g 



c.r:rgcrgct c 

g::a\c-.Tatg a 

I.-: r'-:rt..-iaat c 

grg-. ca* gtt z 

c^:o.-tcrogg c 



acogccgcg o::catcorct tcgccatttg gcacaotata 

gotgaagac tgartaoaag aatcctatag accag::gtaa 

roootgtao occo.ajagta cctcatccac gctotcttct: 

ctttgtgca gcagagtggc ttacactggg totcaaratg 

at aooatat ttggaggtao atgagtagac c a go gar gag 



O'-jigiT. ccagga coctaogaco coaoaaccat caogaaogca gaoaotctag Iv 

c..;t.jitt gt :a gaaggaagga tggogcaaao tagcotttta ocoocoagca ■! 

ottrottaot acctaratgg catgaoct.ao gottoggoga goocotagaa *} ' 

o.Ia'^acacag aagaattggt (coagttaago gcatgcaaaa agccaccaaa 

t<jaagqgatt otatccagca agate ctgoc caagagtagc ctgtggaatc 5.' 

tgatcagtta ctttaaaaaa tgactcctoa tottttaaat gtttccacat 6ui 



ttttgcttgt gqaaaga::tg ttttcatatg ttatactcag 

taaatgqtat tacgtataaa ttaatataaa atgattacct 

cagqtttgaa cttgcacttc ttaaggaa::a gc::ataa::cc 

g^a^.raarta ctjactgtcc tagtacattg gaag::^t*:t.g 

crt'ijtagggc t r.a::t:ttggt tt::attgaaa cagtat::taa 

qzZ'-jizacata t: r. a ggt:g ::!:t ctgatgaagr ^aa a at gt at 

t^^qaaa-tt cat^ggtttc ct-at-tgtc atgt-gatga 

ata.:att.tac aaaaataaaa ag^gggaatt :. t ::rt ^g :: 



ataaagattt 6": 
ctggtgttga 7i- 
tct gaatg a t 7'. ■ 
tttataggaa 81;: 
ttataaatra 8."' 
at2*:ga::tag 9i"-' 
ttatatatgg 91: 
ttgaatarta 11^ 



at ::aga gta a 1'! : 
atataaaaat 
ttaaatgtgt lie 
atg-tta-tg i;.;- 
ta::tacagat 1. : 
tgttccttta 1:-: 



t :: 3 '^tgt ata t*: g::atgaat gagagattti ::at att tc :: 

t aa.:;tat a ::t ti^tttaatt ::ttaag:;ata a5taaa::atg 

ata^gctgaa t *: acttgtga agaatg::att :aaa5::tatt 

ttttat.t.tgt a^gacattac tta:. taag^a ittggttatt 

tt-taat::tg g: ggtaaagg catt::ttaag aatttg::agg 

ttt.:aaaa3t gaatgagaga aaattgtata azzditzztqz 

gtg :.:aat.a 3a ataaaar.t::t gaaattaaga zzc 1.33 3 

.:10 • 3:2 

• I'M 

.:l.2 • ?RT 

:l. 3 • H-jino sapiens 

M-j'J • 322 

M'jt Ala ?he Tnr ?r.e Ala Ala ?he Cys Tyr Met Leu Ala Leu L- 
1. 1.0 1 

Leu Tnr Ala ALa Leu He Phe ?he Ala lie Trp His He lie Al 

:\te Asp' GLu Leu Lyi- Thr Asp Tyr Lys Asr. Pro He Asp Gin (Ly 
3e ^ 4 0 A 

AzTi Tni' Leu Asn Pr-j Leu Va 1 Leu Pro Glu Tyr Leu He His Al 
^ 0 :• K 

2r.e Pne Cys Val Me- Phe Leu Cys ALa Ala Glu Trp Leu Tnr Le 
6^ 7 0 7 

Gly Leu Asn r-let Pr:- Leu Leu Ala Tyr Hi..r He Trp Arg Tyr He 
r j f ^ b 

Jer Arg Pro '/al Met Ser Gly Pro Gly Leu Tyr Asp Pro Thr Th 



13 J 



IL 



lo M-.:t Asn Ala Asp lie Leu Ala Tyr Cys 31n Lys Glu Gly Trp 



110 



115 



120 



Lys Leu Ala Pne Tyr Leu Leu Ala Pne ?he Tyr Tyr Leu Tyr 



12 5 130 

:.y M-t He Tyr Val Leu Val Ser Ser 
1 4 0 

li'j,> .:.2 3 
1: ' A-'l 

: : Li:iA 

1 ' ii'.iino sap Lens 

\.'..-}it-z':zaz tt^atga^ct ^aagaacqat zazaaqaZ2>: 



1.3-5 



tataga::ca5 5' 



■ r"aav^::cc tgaatce?,::t i gta 2 ?,c a iia gtacct^a tcc^cg-::ttt 

*.t '^t'-;: g^c at g^tt ::';.::t g t g ::: ag ^.ag a -gtggctt a ::a crgggt-::rca l.':' 

•.. :i'..g r : ::c - ct^ggca:. at ::at a::t::gga ggta::atgag cagaccagtg 

*. ;agt..;jcc ::a ggactcta t ga ::t aca ac::atcat-ga atg^agat.at 

:t ag- '.iCat tgtcagaagg aag-gatggtg :^aaattagct trttatcitc 30^ 

.i'~:.'Za' ' tzz t ::acta :: a tatggea^ga t..cratgttrt ggtgagcccr 

..i'-iaa-::a aca cacagaa-gaa t tgg*: ircagt ^aagtgcatg caaaaagci::a -100 

::aaa*-'4aag ggattctaic rag:;aagarc ::tgtccaaga gtagcctgtg 4 50 

■•i . 1 1: c *. '"la t c a g 1 1 a cz z z a a a a a a t: -g 4 7 7 

.:;4 
1 » - -1 . 

:■• :;i::a 

: ;:• Artificial Sequen-::e 



.•'•/nthet ic -d1 ia-jnu-:: lee*: ide orek-e 



2 4 



laaacga cggc::agrta aaragaiictg caattattaa tct 4 3 
■ -■■2 5 
' ;OIA 

• /v.rti f icial Seq-^ence 



;"'ynthetic ol Lgc-nucleo*: ide prot^e 
00:- -.25 

aggaaacag ctatgaccac ctgcacacct gcaaatccat t 4 1 



? 1 "1 V ? .1 6 

ji. ■ :':iA 

■ Ai-*:.if i 3ial 3equen::e 



:'::a 

• Ar-_iticial Sequen: 



/ntheti^ L L q z^nu 2 Le I't i de prc't-e 



::"::ga.:caa rt::ttctgtg 20 



L'U/ 



.■"i filial Sequ-^n::-; 



>yrithetic olig i-nucieoti ie prote 



7a\att :^.ag zazazzjzza gaaggaagga t.g-gt gcaaat tagct 45 

^1 

: 1 1 117 4 
::i:a 

2 I .•• H'jiTiD sapiens 
: 4 j J . • 3 J 

Z'Jiq.^c^'Zqtq qqqjaaazcc etc:: gaga a a acagcaacaa gctgag::tgc 50 

rgt-racigag gggaacaaga tgg-gg-gcc gaaggggagc ctctgggtga lOO 

gga.:cc.iact ggggct -ccg :cg--gctgc tgctgaccat ggcct^ggcc 1:j 

gga.;gtL-gg gga-cgctt:: ggctgaagca tttga-tcgg -cttgggtga 20 j 

taC'Tgc'-irot tg2::ac::ggg ^ctgtcagtt gacctacccc zzqcaz^cct 2z : 

acc^taagga agaggagttg tacg::arg*:c agagagg*:tg caggctgttt 3C ! 

t'::aatt". gtc agtttgtgga tgatggaatt gacttaaatc gaactaaatt 

ggaa::g*:gaa tctgcatgta cagaag ::at a t t<::ccaatc:: gatgag::aat 4 C 'j 

atgcttgcca tcttggttgc cagaatragc tgccattcgc tgaactgaga 4 50 



aaaqaa^aac ttatgtcc^t gatgccaaaa atgcacctac tctttcctct 50 

aacvcrggtq aggt rarest ggag^gacat gatggactcc giracagagct 5:'-' 

■:ca\.a^22Zc 1 1 ::at ggact ttttatcttc aagcr^atga c^gaaaaata 6'. . 

grt.ntattco ag::ctaagcc agaaatccag r.a:gr.2ccac a::*:^ggagca 6: 

gga'jc^taca aatctgagag aatzazczzz aag::aaaatg t^^tatcrgc T;:; 

aaa*:gagaaa tt::acaagcg cacaggaatt rt::rt.;aaga tggagaaagt '7'.'. 



ga c • Tg ?. 1 c t t aa ja z g :c : 



.zaeic zzzj'-JiJZjja ::-:c^aactac 



.gga:.ttgt tg-gcaa-tg 



aaziciz^zc ct ::tc ^gt g a ::g gtartgc*: 

-tgcrarag':: tgt?ga'::cag ta : t r ::ig a :t aa g ::t gagtatc'at V' ! 

ggC'.jaccrgg agcita*.. gaa rgaacaaaag ::taaacaga:: aiccagcztc ^ i'C 

zzztciz-jzq gt c gr t,- gat ::taaaa::tga agar?,atgaa gaag::agggc 1 >; 0 

r.tac ^ta*:: aaaagt'Taac ::t :gctca::t r. tg a-u ^t t ta agcatttt cc 10: L' 

ct.iraaaaga caagtg^aa*: aga::ar::raa a at t :-::a 3t ct^acagagc ll.^L' 

tt. :. .,8 a aat g gt t :. 2 a^:,g g ar acaggcct taagaaatca ccat aaaarg llii-'j 

^aiataaagt tact^aaat- tg:.g 1174 





• 3?0 


::i 1 


' 32 3 




> E'B.T 




H : m 






He- 

1 


Ala . 




Pr-: 


G.ly 


T r. r . 


Ala 


Set 


T y r 


?r : 


Leu 


Phe 


Arc 


Thr 



Met Ala Ala Pro l^ys Gly Ser Leu Trp Va 1. Arg Thr Gin Leu G^y 

■=ro Leu Leu Leu Leu Thr Met Ala Leu ALa Gly Gly oer 

Gly Thr Ala 3er Ala i:;iu Ala Phe Asp S-^f Va 1 Leu Gly Asp Thr 

3 : -5 " 1 .: 

Ala Set Cys His Arg Ala Cys Gin L^^z. Tnr Tyr ?r d Leu His Tr.r 

■■ ■? : K- C" 

,'r ?r: Lys GLu 2\z Glu Leu Tyr Al 3 ly: Gin Arg Gly Cys Ar c 

o': ■•: 7: 

Leu Phe Ser lie Cyj Gin Phe Val Asp A::;::i i31y He Asp Leu A^--n 

: : -" 5 ?0 

Arg Thr Lys Leu Glu Cys Glu Ser Ala Cys Thr Glu Ala Tyr oer 



y5 



100 



1 j5 



Gin 3 or hsp Clu Gin Tyr Ala Zys His Leu Gly Cys Gin A^n jln 

11-: 115 i::-.: 

:...eu ?.:"o Phe Ala i31u Leu Arg j.Ln Glu Gin Leu Met Ser Leu Me: 

i::: 1?: :■: 

Pre Lys Met His L-ju Leu Phe Pre Leu Tnr Leu Val Arg Ser P:.e 

MC 14:- ];.0 

Trp Ser Asp Met Met A.5p Ser Ala Gin 3»;.:r Phe lie Tnr Ser o-r 

1".: l.:i: 1*-: 

Tri' Thr E'ne Tyr l^eu Gin Ala Aop Asp G\y Lys :ie Val He Pne 

ITO ' 17= 1-0 

i^ln Ser Lys Pro G..u lie Gin Tyr Ala Pr-j Hi.s Leu Glu 3 In G:u 

1 o T ' ^ !■ 1 ^ 

Pr-j Thr ksr. Leu Arg Glu Ser Se;r Leu 3er- Lys Met Ser Tyr L-./u 
~l i"] L .'^ ." " !■ 

Gin M^-t Arg Asn oe.r- Gin Ala His Arg /-..:--. Pne Leu Glu Asp '3.y 

Glu 3*:. r Asp Gly Pn^E- Leu Arg Cys Leu :'':.:r Leu Asn Ser Gly "Sryj 



He Leu Tnr Tnr Tnr Leu Val Leu Ser "/al Met Val Leu Leu Trp 

• c r. ■", - : :; 



11-: 



;er Glu Lys Leu Ser lie Tyr Gly Asp Leu Glu Phe Met Asn G^u 



L-/S Leu Asn Arc Tyr Pro Ala Ser /e-r Leu Val Val Val 



Ser Lys Thr "^lu Asp* His Glu Glu Ala (-l/ Prij Leu Pro Thr Lys 

Val Asn Leu Ala iiis Ser Glu He 
jiLO 

:ii-:> y-ii 
;:ii> :tO 

.:i2> PNA 

.11 HC'm<:> sapi ens 
:-;jj> 3 51 

*-*:gggtgata cggcg\':^ttg ccaccgggcc tgt':agttaa cctacccctt 5j 
L:^cacacctac cctaa'.jgaag aggagttgta cgcatgtcag agaggttgca lOiJ 
ggctgttttc aattt^jtcag tttqtggatg atggaattga cttaaatcga ISij 



actaaattgg aatgtgaatc tgcatgtaca gaagcatatt cccaatctga 

tgag^aata" g3ti:q::::atc t cggt:: g :: gaarcagrtg ccattcgcrg :l i'j 

a a ga ga ::a a ga a ::aa-::t t argt::cc"ga ^g::::aaaaat gc a act 3 !' j 

tt:.c::tctaa ctctggtgag gtcatitctgg agcgacarga t:<ggactccg2 ;:':-0 

; J 1 3 • H "trLO s ap lens 



p.Dwn case 



: I'-ac^ ;r;Tc: g g a:: t a gagr-ctttg s 2 1 :: ga 2 ::a atggg^-agga :: 

:i -...7. .:a'_:i-; a ac aag::tgag::t get gigacag agggaacaa'g atggcggcgc .\ 

-raagg;agc ctttgggcga ggac-caact gggg-t--cg ocgcrgctg- l:-.: 

1. :M:*:ga .:-ar gg--t:.gg-- ggaggttcgg ggaccgcttc gg-tgaagca 1: : : 

7a.:". -gg t-ttgggtga ta-ggcgtc: t?-ca-cggg cctgtcagtt 2:-; 

g.ooca-cco tcg^aca^-t ac^-taagga agaggagttg tacg-atgtc 30:: 

■a ja-; jr. t: g 3agg::tgtit t ::aa":ttgT:c agtttgtgga tgatggaart j:-! 

•7-iCVta uai: 3 gaactaaatt ggaatgtgaa trcgratgra cagaagcata -W [ 

zz gacgagcaat atgcttgcca tivttggttgo cagaatcagc 4 51 

:c::az^ eg:: tgaa'^-igag a zaaqaacaac ttatgtcci^t gatgccaaaa 50l 

a^-. <::':.a<::'-t a 3 tcttr octet aactctggtc aggtcattct ggagtgacat 55C 
« i-it. gg.3. -t cc gc 561 
J.l^'.'.' } • ': 



Art i f ici.a.L Sequence 



o'/ritheti'^ oligonucleotide probe 



<ica."igir gag ctgctgtgac ag 2'^ 



Artificial Sequence 



Synthetic ol igcinu :: Le Dt i :ie prob'i 



to-i •. t -^gc aac::aagat g 22 
;:n • 4..: 

.": 1. • A f L. i f i c i a L 3 e q u e n ■:: e 



£yntne::i3 •:> L iq':)nu ::le 3ti ie pirobe 



.vtq-^icrr. • gq -cqqaqqtt. - qgggac-qct -cggctgaag 4 0 
.■M.j • b:-K> 

■ j:ja 

.: 1. • H yAij s a o lens 



J • : 36 
■"icq-iqqtqq- qat -q-tqaq 

:qq-— cgqaq jz-^'^q-jcq 2Z 
■■■■i'7"?.^-?"-^'--'? gcc-qcqa-c 
qoq:.-aaqct gccqgagctq 
-^cc^c-tqqq 3q-cqrqtqq 

'.cc ■'cqqaqa caqcqqcaca 
■jqa^.qattqt a ::ctgt: gatq 



qq: 



: 2-2 aaqact acaa 



vac ;aqgt.aa ^cz^iqa^iqa-^ 

• V-.'r gq^aqa agqga-tqtg 

ctq-at g gaa:: taaat::tqcg 

ct^'ittqaaq aatgtqaaca 

\-.z-}aqzq^q gaa acaaaqa 

,:^:t3tt:aqa taa-tt::tqt 

'jaatat gt.aq ale tq ::ctct 

accaqatq::t tgqaaaatat 



aqgcaqqagq q--qagg-qg g-ctgqgagq 50 
Q-2zgqqq2-2q q::ccqcacqg qctt::atctq 1 jO 
•jaqc'jtqzjq a--ggc-tc3 -aaq-qtggg l^-O 
ca a rggg::cg ^ggctgggga t:tctcgtt::g 
ccgctcaqct cqqqc^acqg aqagqag::ag .-lO 
qaggtgct:-c tg— aggtta gcggtcac-t 300 
t*: gaaa::^at tgat. agattt aataacta::a 3"0 
aaa::ttcttg aaaqtgac::a crttagqtat 400 
gc ::gtg:: 2 tt ctgga.aig aca':cagc::a -l-:--] 
::!:gtca aa a t gt. ::a a t ct gatgaagtt:: 
agctacaagc attr-^gaaga agc^aataat '-O'; 
ag-tgaa-qa cttqqaqcaq tqgatqaat- 000 
agq--:q-t-- tcaqtggac- 3iaq2azqazj 0:0 
'^aaq-ztjazq .aca ::aq t c zcczqaaq'ZZ 7C"' 
taatcctqag cqczazacZ,q qtcacaaqgg T^.i; 
ggaatgtcat ctacgaagaa aactgtttta 8 00 



agcicacagac aattaaaaga c^tttaaat:: ctttgg^tt^ tggt::aaggg 830 

araagtgaag agaa:;a::ttt tcacagttgg ctagaaggtr tctgtgtaga 9.>';i 

aaaaagag::^ ttctacagao ttatat^tgg ::3tacatg::a agcattaatg 9^.'0 

cgcatcLgag tgraagatat cttttacaag aga::ctggct agaaaagaaa 1000 

tgggga::aca a^attacaga attt ca a ::ag ::ga::t:tgatg gaattttga^ 10:- J 

tgaag gagaa ggt::caagaa ggcttaagaa ^ttgtaittt ztrt act taa 1100 

tagaactaag ggrtttatc:: aaagtgttar ::att3tt::ga g::g3c::agat l':':-0 

::r t. : a a ::tct tra::tggaaa ^aaaatt::ag gatgaggaaa a::aaaatgtt IOOj 

aot.-iot: ggaa ata::tt::arg aaatcaagt:: ar 1 1 2 1 1 g ::atttrgat:g 

ag:iatt::att trttgctggg gataaaaaag a a g iiaca ::aa a^taaaggag 1300 

ga tt ::gac tgcattttag a aa ::at: t t:-::a agaacta^igg attgtgttgg l.: :'; 

-.tvT':':". :.aaa tgtcgtctgt ggggaaagct a ^ act :: a g ggtttgggca l-l';';' 

jc-:? :tc:.ga a ga tot t attt ::crgagaaat cga'iag^aaa tatg::cagaa 1 

agt:.gga::ora gttatgaatt c::atct:aacc aga::aagaaa tagtatcatt l.':-0'j 

at *: .:aa ::gca t-tggaagaa tct:::tacaag tgtgaaagaa ttagaaaa::t 1;S*;' 

^: aggaa ::t t gtta::agaat attcactaaa gaaaa^aag:: cgatatgtgc 1^'-C~: 

■:t-g*:cc ::tgg azaatggagg cgaaagagtg gaattccact caaaggcata loZ'".' 

at..:igcaacg a cagtcttaag ccaaacazzt catataaagc tgcr::ttgta I'^O'"' 

aa'igagaat-t atattgtttt aagtaaa::ac atttttaaaa attgtgttaa 1''.jO 

'TCv^tat :itat aatactactg tgag::aaaag taatact'ita ataacgtggt 180'/' 

a ::.daat t: tta aagttcaata *:tgaataaaa ggaggattat caaattaaaa IbtK' 

aa..iaaa.iaaa aaaaaaaaaa aaaaaaaaaa aaaaa 1835 
3 

.:i:;' Ak^b 

Olj:- PRT 

.J 1. : ; • H' jmo sapiens 
:-;jL.- 3:1 

Met Gly Arg Gly Trp Gly Phe Leu Phe Gly Leu Leu Gly Ala Va.. 

1 5 10 1.; 

Trp Leu Leu Ser Ser Gly His Gly Giu G.^u Gin Pro Pro Glu Thr 

20 25 3(; 



Ala Ala Gin Arg Tys Phe Zys Gin Val S-r Gly Tyr Leu Asp .Asp 

'■■5 -iO 

Gys Thr Cys Asp VaJ Glu Thr He Asp 7^rg Phe Asn Asn Tyr Arg 

: 5 »^ : 

Ijt.iU Phe Pro Arg ^i^^u Gin Lys Leu L<:u '"Jlu 3«E:r Asp Tyr Phe Ar'i? 

ryr T'/r Lys Val /v^-n Leu Lys Arg Pro Cys Pro Phe Trp Asn A.^-p 

r :.e Sor Gin Gy5 3:y Arg Arg Asp Gys ALu V.il Lys Pr-i' Gys '.^in 



Sor Asp alu Val Pr :• Asp 3:.y He Ly= Ala 3-:ir Tyr Lys Ty.: 

no ' ' 

3t:ir Glu Glu Ala Asn Asn Leu lie G.lu G . \j. Gys Glu 3.1. n Ala Glu 



Arg Leu jly Ala W-A Asp 31.. Ser L«*u j.--.-:- i31u Glu Thr Gin Ly 
A 1. a Val L -lj u 3 1 n '".ry > Thr Lys His As f ■ /\ s p » 3 t-j c 3 e r As f.* Asn P n 



G'.'S Glu Ala Asc' A.-v. He Gin 3er Pro 3:u A.l a Gl.u T'/r Val 



.ou Leu Leu Asr. P.r-:- i31u Arg Tyr Thr Lily Tyr Lys 



:^r:> As: 



A.la Trp Lys He Trp Asn Val He Tyr C: 
" -J ." ' : 

Pro Gin Tnr He ^ys Arg Pr.j Leu Am L(-u Ala 



lu Asn Gys Phe 



G.l.y Thr 3er i31u G.: u Asn Thr Phe Tyr o^vr Trp Leu Glu Gly .h*ju 

Gys Val Glu Lys A.rg Ala Phe Tyr Arg L^-;U He 3er Gly Leu :i...s 

.■;'-0 J 0 0 

A-.a Ser He Asn W-A His Leu 3er Ala Arg Tyr Leu Lou Gin Gl-U 

1 » ■■■■ r" ^ ,"' " J 

Tlir Trp Leu Glu Lys Lys Trp Gly H: s Asn He Thr G...u Phe i';.:.n 

G.n Arg Phe Asp i;.:y He Leu Thr G^: u G.: y Glu Gly Pro Arg A.r-g 
J ' -J J :■ ' 1 C 

Lfeu Lys Asn Leu Tyr Phe Leu Tyr Leu He Glu Leu Arg Ala L<-u 



ju5 



jilO 



3'ir Ly~; Val Lou Pr:. Phr: Ph.- Glu Arg Pro Asp Phe 31n Leu Pho 



T:ir -3.1 ■/ Asn Ly.3 I : Gin Asp Glu Glu Asn Lys Mec Leu Leu Lv. 



i.u Lie Leu H.i..? G : i He Lys Ser Phe ETj Le^ His Phe Asp 



A.-.-in 3er Pne Pne 



.5 .. ^ 



i Gly Asp Lys Lys Gi.. u Ala His Lys Leu Lys 
;^u Asp Pr;e Arq L-yj. His Phe Ar-g Asn I e 3er Arg lie Met Asp 



Lys Cys Arg Leu 



4 0C 



L-:'U Gin Tnr 
4 0 5 



3,.ri Gly Leu G.l y Tr.r- Ala Le:. Lys He Leu Phe Ser Glu Lys L-.-u 



■3 :i ■ 



T :.e Al J Asn Met Glu Ser Gly Pro Ger Tyr Glu Phe His 



■13 



Tnr Ar-j :;in :^lu I'.e Val Ser Lea Phe 

4 4 ::• 



Ala Pne Gly Arg 



Tnr Ser Va 



Asn II- His 



4 ':= : 



4 to 



jIu Leu Glu Asn ?he Arg Asn Leu Leu 
4 60 



211.. 



I- ; 8 
^ ."i 

j::a 

H-^m: 



sac'i ens 



unsur <Et 

l-'l, 26?, 37^', 397, 426 
unknc'wn base 



4 ij ; : 3 E; 

gc^„ gga.vata tggatgvcat ctacgagaaa ::tgttttaag coa^agacaa 50 

*:taaaa'"iaoc, tttaaat::ct: ttggcttc*:g gtcaaggga:: aagtgaagag 10"' 

naca 3t'. ttt acagttqg^t agaaggtctc tgtgtagaaa aaagagcatt. 1: ■ 

c.tacag..iCt t atatctgguc tacatgcaag cattaatgtg catttqagtg 2'. 

caaga t.-itct tttaca.vgag acctggttag aaaagaaatg gggacacaac 2 .: "i 

at-:aca'jaat ttnaacagcg atttgatuga attttgactg aaggagaagg Z-'j'.i 

tccaagaagg cttaagdact tgtattttct ctacttaata gaactaaggg 35u 



^tttatccaa agtgttacca ttcttngagc ycccagatti: tcaactnttt 400 

actggaaata aaa::tcagga tgaggnaaac aaaatgttac ttttggaaat 450 

acttcargaa atcaagtcat ttcctttgca ttttgatgag aattcatttt 500 

tttgctg 507 

'.ri I.- 

:; ij • :-:]A 

: .". I •■ ■ • Ar t i f i c i a i 3 e q u e n c e 

:."./:•-..> oyr.tnetic L igc'.nu ::iec'ride f-rr^t'e 

: 1 1. . ' .•■ !' 

:i: • .■: 

'. ]. ; • Artificial Seq-^enze 

i.: • ' ovritneti:: •;■ L ig jnu Le "'tide p^rit'e 
:•!■)' ^ .: 4 j 

t* g .:t*-.':tta at::ctgdgcg •:: 21 

:: i_ ' L':iA 

ill..:.' Artificial Seq^ienze 

iJ/- .-'yritrieti 3 i j jnu ile jtide p-ri't'e 
A '.) : • ;4 1 

aa.-i'jga-.7gac tt tcga i:*: ?c 2 0 
■ 1 1 • . • 1 " 

... . -t j: 

i:^ • :j:ia 

Jl • - Artificial Sequence 

:1 .": ■■ ■ :---ynthet i o i i g I'nuc le jtide pri'be 
:-;'J . • M2 

:ig.;';at t ::at 2cactg::t2c sagtcg 26 

:; !■■ • ^•;3 
• J^ 

:21j> ' Artificial Sequen::e 



• Synthetic olig:>nu::le Dtide probe 
' 3' 4 3 

Ta ;aaa zajjzaz^iZa tca^c 2 5 

• 3-; 4 

• DMA 

• Ai'ti£i::iaL Sequence 



• .E'yntheti^ cl i ^onu le DCide prcibe 



■ 14 86 

• j:ia 

• H-.imo sapiens 



: ;: 0 

::: 1. ;• 
:;: 1.1 
:jl2 
;: 1 3 

' r* 
i'lra 

:;: i.j 

:-iOO • 345 

-Tgg.nggg 
;Tga ::tt ::a 
-a-- za zzzq 
^t.aa-c-gga 
gaatttcgar 
|-::igg-.;ggc 
•^-tatcg-tg 
.■:ac\taggtg 
:Tcacctgggg 
t.ga..jo-aa gg 
aaa^gagaagt 
\aar\aa-zz zt 
jcc\ ::ct " za 
.jzar- ::tat It 
•..gt^rgcag-- 
atti;:cagcct 



gg-gga-g::g 
3 sa gaa-:i a 
ca-t gga-ag 
tt-rcg — — 
::gaa zaz-za z 
a-agtgtct.t 
3cc--ccggg 
cccrgtaggg 
act accaa zz 
at gtctctgt 
agagggtggr 
gt ggtaaggg 
ag a aag :: aaa 
ac-_gggag-a 

ct 3tctt -ag 
cagggaagcc 



tggg-gga-g 

a a a r. a g a a a a 
aa a 3 :: ga _ za 
tggtgtt-ct 
ccacgc: tat 
acaacat gtt 
atggg-cttc 
ggggccca-a 
gggaaat- -a 
tagaga :: aga 
ggcagt gt-t 
■aaaatg g*: zZ 
aqgzaqjzaa 
tgttct xagg 
caggcc tgt q 
ttctgggata 
tggca'::ccac 



tt agtggtta 



::gtgggttgg 
■:jgagaggga3 
gg-atggaa- 
ga ::a ggt ::t :: 
:cccagggc- 
gggggtggac 
aggcga-cgg 
atgcc-^atg 
t ctcatc-tg 
tggtgatggg 
ctgaaggtc- 
gtgtggaggg 
tgtcagggag 
gtgc-z- -cc 

tgrgc^cgtg 
tgcccaacgt 



cttggatgat 



gagggggrag 
agagg^caga 
t3-— tt-gt 
tg-t-cccct 
a :; ::agaa get 
agcgatggat 
aggggggacg 
tgccaaggg- 
ctgtgaatat 
ggattcatgg 
ataaaaga a a 
gtcaaggagt: 
tagtcttcat 
aagcctggga 
gtctcgtgct 
zggazqctzz 
gagccagagg 



aaggctga^t a ::tt'ggtt 2 :: ::agaaggaga tactgggL^g gaaaaagatg 900 

:f ;gc aaagcg gtatgatqc:: tggcaaaggg cczqz^tqjz tatc::t::att 95; 

j-j-^azcta^z gzqzzzgzaa aBi-^ctzzazj t ttc :;t:a a ::a gattca ga 10! 
:::zqqcza^q t gt gg-::g':ic :: zdiZaczZ'jz^ atr:-::ag2a- 
.'.aaqqzjqjz aja'izaz^.zq aggt::a3gag ttcsagar::a 
■:atggtgaaa c::c ::at ::: cr acraaaaaaa aaaaaata^a 

gt aa::-:: - ^a t ::ta::C2ggga g g ::t aa gaca IJi-!! 

aggaggtgga ggttg-ggrg ag-caagat^ U:: 

r:.gcct-tg- acr-tag::gt ggjrgacaga gtaag-gaga -t-car::t-a I.::-:: 

aaaa^aa^aa taa:.aataat tcagactrct ra^r.aggag:: •::3a::gatccg l.:-: ! 

:gt:aatcc ::aa?attttg ggaggccaac 1 



tttgggaggc lu: 
jzzz-^qzc^a 11-! 
aa aart agc^ 1 1 ' 



;gg-gc;ct.a qzqzazjzc- 

V'Aaqar 



:zcz z azzz caa zc z 



■ izzzqq-zaza gtaaotcatg z-: 

j'::aggaggat t: get t g a-;jg t ::tggaggttt gagaccag:::: ' 
•ugaaagac :: :: 'Zatcz-zz b^aa taaatgtttt aaaaa!: 14:6 

.■:].;)■• ?4 6 

124 

.':].:'>.> Hjini' sapiens 



ggg3aa::at 14 ^ i 



Glu Leu Prj Pne Val Thr His Lej Pne Le Pro Leu Val Phe 
: 1 : 1 

T:\r G.l.y Le-^ Cy5 Ser Pri; Pne Asn Leu Asp GLu His His ?ro 



Arg Leu Fhe Pr^:- Gly Pro ?r<-. GLu Ala Glu Phe GLy Tyr Ser Val 
3 :■ 4 0 4 

Leu Gin H i s Val Giy Gly Gly GLn Arg 'Trp Met Leu Val Gly AJ a. 

5^ 6': 

P\r-<j Trp Asp Gly Pr^:. Ser i:^ly Asp Arg Arg Gly Asp Val Tyr Arg 
65 7:' 7^ 

Gys Pr.j V.al Gly Gly Aia Hi^- Asn Ala Prc^ Cys Ala Lys Gly H.is 
tO 8: 

Leu Gly Asp Tyr Gi.r. Leu Gly Asn Scr Ser HLs Pro Ala Val Asr 
r^: 100 1(J.-: 

Het His Leu Gly Met Ser Leu Leu Glu Thr Asp Gly Asp Giy Giy 
110 115 ' ^ 120 



Phe Met Val Ser 



:J11..- '.-0? 

Jl'v- Homo saoiens 



ur.sure 

ur. known base 



::.i.:agr \ccc caccaica^t cntcccattc cttccaactt tattttta-gc 50 

*. *..«"i':c.5\ t.gq 'ga^'gag'g 3ag gatgggaqgg aaagtgaaga aaacagaaaa 100 

'.I'laqa'zcgac agaggccaga ggactt::tca tactggaoag aaaccgatra li-O 

■J' r.:at.gaaac t r. ::c ::ttcgt cactcarctg tt'::::tgc::cc tggtgttcit :^00 

■7a'-%ug'r. etc tg :;t ::ct ::taacc::gga t.gaacatcac ccacgcctat : 0 

t :':-.:a'::ggcc ar.::agaagct gaatttggat acagtgt^tt acaacatgtt .:.00 

■7 7'-:gg:'::gac a?-gitggat gctggtgggc gc--cctggg atgggccttc o.:0 

i:(a-gi:-gg a?gg?gga-g tttatcjctg ccctgraggg ggggccca-a 

■=l\.'\ 2z :.azq tg^raagggc ::ac" ta j'^tg actac3aa::t gggaaatt::a 

r.zZ'j ::".gt ^aata-c gca::cr5ggg atgtctctgt tagagacaga 5j'I 
t ^'.r.ga^gg 50^* 



HA 

riifi::iai 3eq-jen::e 



li'ynthet i :: :> I. L j jnu :: ieot ide prijbe 



^4'7a ::a gag g::cagaggac ttc 23 



• Artificial 3eq:;ence 



-■^.J • .ryntheti:: :> I L g-jnu ::le':)t, ide prob-; 
caggtg::ata ttcacagcag gatg 24 



:?.10 • :-50 

: • Aitifi::ial Sequence 



^2: ' 5"yntheri3 i-gonucleotide prc-be 
-100 • 3^=0 

jiJi~.:ziCtc2 2c tt-gtca-c:: a:::t.gtt:tt czzcctqqtj ttc::t 45 



-.211 ■ [iMA 

• M'jm-:) sapiens 

:4 00 ■ l^A. 

5i'Jt : ::at ttt::"ctgg~ a3t3tc::"ag ^3:a3t3::ct 

oa: ::t ;ggt- tgggcagaaa ggagggtgcr tcggagc-cg 

■_Tc•:^ 3 ::r ggg c::ggctotag aacaatz::ag g-licg^tgc 

V ri:' 1 3t c ::aa oatarg::at:. ::tg^agaaag itgg^tgaga t 



1 3^ 1 gga^agaaa:: a atgtt r ta g gi :: aa a :::: ga 

v. g gacL t.t ::ac a an gg:: t ctagaagaaa :ctggacaag 

ng-g^_tt.ttct acgriattga:. to ::at:gttng cncazaga:. g 

\.2Z'\z?.*:jzz c-t itagaacc n^nrtgtacn : aa 3 ::a a :: 

\.-:vgatgr.g gagr.--agtg at-gcg:-tg gagaaa:agr 

gn-^'jaar ao^ agggggagna 3gagag::cT:g t a :: acga g 



:cc.:agoag:; nggtgct-a:; t-a-tgaagg 

ga ^at ::a 3 ggcra^tgtg ^^atiacaac:: 

g :: aoa ga ■:: ::a g :: ::t:g gag::atc::tg 

■.:t :..a ::ca:c ocnacccga- ccgggatgga 

.1— J.ggttat tgag-tggag ga>:tgggg- 

■i-r.a:tgga ggagggagr- tggtgc-gag 

■ jag\g?gggt a n agtg ::: a::::nagaaa3 

a^i'rngtg^a gg-craga^a tt:gtgaagg 

*: r -,;g ::,:aga ::agaangtgt ggaggtg ^aa 

a^tggccctg tttgc ::tttg ttggctt^at 



*i zzzgaqz gt 
Lt: -grgn-ag 
a ag zazc z zz 
gat zaC'Z^^aa 
cc-agtttga 
g aa rat'gt a 
ca-:ggag--a 
•::-attgggag 
ggagaggcca 
g ::tgatc ::tt 



get gatgcaa 
-c-tttctga 
ga-t 3aga-c 
gg a ::agaa t 
gnctaecaaa 
tcttttcat g 
aagt ggccat 
atga a gcat-:: 
gta ::t attct 
a cat 3tggat 
gatgtcactg 
ggc-azattg 
ttaa t agaaa 
gatggcttcc 
gttc-ttgtg 
aaatggtigag 
gggg-tgcat 
gtaca ^cgzc 
ttccc-tggt 
gtggt^gtgc 



5-: 

100 
1 : 



cactgttrgt ctggaaaatg qgccggctgc tccagtaztc 

gtgqcggt:::: tcccaga ::ac ::ccgaaaaca accaattra:: 

aat.-a^-r^c agaagggagg aggtggatg:: ctgtg?.-acg 

2t--rgigga ac::cct-agg g-:t:ggat:^ catag^tircg 

ragarj.aa^c cga^aa ::::tg gcotgcatga cat gg aa ac 

aag'. cgtgtt tcrgttttcc gc-acgga-a agggatgaga 

g a g- g tcticaagt:: aga a g :: aa catz-agsgg:: 

gt::vaa::aga acaorga::tg aggcttaggg gatgtga^ct 

ggo-:g--ac- -gct.ggctga gcaa-c--gg gaaaagcgar 

>gg--:taag tttt-t-at: tgtaatgggg gaatta-cta 

aa a ?.a r.acac acacagagt c cctccctata tatacaca::g 

*:a 2 : :3g-:: actt.gcsagg ctiagagggaa a3tgg:ga::a 



agtgttt-tg gagag-agga rataaatgta 



gai:aaggac zcfzizazaz^ gggtgg::t:cg g ag s gccca 

ta a ::t.tga gagaaaagga a lea t ggg a g ::aat:ggrgt^ 

:a-'-:zz2^az gccggtgrag aggggaargg cttag-gagr 

gcgacotgga ggaaggt ::ac agccacactg aaaatgggat 

.■■ic g'la gga::c zat-^aazzac "gtaaagrgt tgar.agtgtg 

."iga^ : a g r.agg tgaaatgtat gtgtg^aaig cgargagaat 



g::a.;:atg:g oatgtttgtt gt.gc: 



ttt gr-gg 



ct gtt gc zee 
oagaag-t 
gctgtgatgt 
cggaaggg-c 
atga g gg ga :: 
ga agt aggaa 
agggt ggttt: 
ctaga::-ggg 

.3. .---I 

-a-a--- g^*: 

ra ::a raiaaa 
ct-ta-agt- 
rgatgagaac 
1 1 tc :: ::aga a 
qajzzza-zzz 
- — acagcag 
qz gcatgaa z 
tg^a-actg- 
g:agaagtca 
taaagtacag 



aaZZZi'^zaa ataaaaaggg zcaceztaqz caaaa^zqqz aaaaaaaaaa 
.a a a. a a a 2-156 



:10: 



1, 



212 ' ??T 

Homo sapiens 



:-]00> 

Met. i3ln Thr Ph-E^ Tnr Met Val Leu Glu Gi lie Trp Thr Ser 
1 5 1 : 

Phe Met Trp Phe Pne Tyr Ala Leu lie PrC' Cys Leu Leu Thr 

?0 >^ 



:lu Val Ala Tie Leu Pro Ala Pre Gin Asn T.eu Ser Val Leu Ser 
?5 '\') -3^ 



P r 'i 
6 0 



Thr Aon :iet Lys Hi-. Leu Leu Met Trp Ser Pr:. Val He Ala 

Gly Glu 7hr Val Tyr Tyr Ser Val Glu Tyr" Gin Gly Glu Tyr lV.u 

Ser Leu Tyr Thr Se.r- His He "\rf' lie Pr-j Ser Ser Tr::i Cys S-:::' 

L'Eiu 'Vhr -llu Gly Fro Glu Cys Asp Val Asr^ Asp He Thr Ala 

Ji ; .J - ■ , : 

Tnr \'al Pre Tyr Asn Le'^ Ar^^ Val Arg A!. a Thr Leu Gly Ser '.liri 

n j ^ : : : i:-; 



Thr Ser Ala Trp Se.r- lie Leu Lys His Pr-i' Phe Asn Ar^? Asn 



:-:>-..ir 



Thr : le Leu Thr Ara Pro Gly Met Glu lie Thr Lys Asp Gly Ph.e 

n J : 4 : H. : 

His Leu */al lie Glu Leu Glu /Asf' Leu '^ly Pr: 3 In Phe Glu l^he 
15^. 

Leu \'=il Ala Tyr Trp Arg Arq CA.u Pro --iy AI3 Glu Glu His Val 

Lys Met '/al Arg Ser Gly Gly He Pro '.'••l His Leu Glu Thr Me?: 

G.lu Pro Gly Ala Ala Tyr Cys ^^il Lys ALa Gin Thr Phe Val Lys 

.■..•e- iio 

Ala He C^ly Arg Tyr Ser Ala Pne Ser •:n Thr Glu Cys Val Glu 

111 

Val :;in ;iy Glu Ala He Pro Leu Val Leu Ala Leu Phe Ala Phe 

Val ''My Phe Met Leu He Leu V.il Val Val Pr-:- Leu Phe Val Tro 



Lys Met -.Hy Arg Leu Leu Gin Tyr Ser 'ys Cys Pro Val Val Val 
.":oO .'K'-j 

Leu Pre Asp Thr Leu Lys He Thr Asn S^-r Pre Gin Lyi Leu ll.^i- 

;.7^ .■•^0 

Ser Cys Arg Arg Glu Glu Val Asp Ala ''ys Ala Thr Ala Val M*..;r 
L?0 :.-'^z jiJU 

Ser Pre Glu Glu l^eu Leu Arg Ala Trp I le Ser 
i"i =. ■•, 1 I") 



: 1 >. • r.omo sapiens 



.insure 

JJ.;;- 711, 745, i21 

urikn-jwn base 

t. 9':.'. g a:, g ::aL-::tg :j -gtttggcaaa aggaggttgc 

2 T^.r.tc'.aj'?. trcrt^^cc^ gct3::agaac aatt nagger 

f -i■.^a ::c.'-. a ^ ::-::a i'r.at ei tgca::C2tga agaaagatgg 

a ^-'^-ritg :.rr a::"i:t^gaad gaaacaatgt tctaggtcas 

•": ■:.iaar ::a :^ a etc a ::a a tggtcctaga agaaatctgg 

\ gr -jgt" 1 1: "ct -eg a ttgatt::cat: gtttgctca:: 

g ^-^att 3t:g 3 ::'::cc ^a gaa ::ci ::c ::t g::acrctcaa 

g::.r. ct-::tt ? at gtg ijagc-:: cagcgai-gc g-ccggagaa 

at.r ctgt. -g El atac::a^gg; gagtacgaga g::ctgta-::a:: 

r.g■;^at■?■^-ca gcagctggtg czcdiczca^t gaagg::cccg 

■.:a .;:r g^ r ga :: atcarggcca c::gtgcoaca caacct: t ::gr 

ja'i-.gi?-;-^ :: acagacotca gccrggagca t-ctgaag-a 

a'-faaac^oaa zcazcctzaz ccgacctggg atggagat::a 

.:-/:r.ca — t:g gtt:attgag: tggaggacot ggggc3c-ag 

tV'-r.gg : ::t a ntggag-:fag^ ggcgaarc-c ttgcggcg-a 

g-u.-inc: 3ggccg-::g? ggt atct:c*:c gagaaaagag 

Z'^^-jiCCc^'Zaz aotcaa:.at-_:f gacgaantgc zaztgtccac 

^■.(■;:.:ct':gg*: tgat 5 64 



ttngagccg:: 50 
tcg-cg-ga- l'] : 
ctgagatga:: l.:--!- 
a-cgagt-r a \ 
aca agr ztzz 1'. 
agargaagrg V: \. 
■z-zaa zat g aa ! 
a^agtgtact 4-;0 
gag^cacat- 4:.:; 
agtgtgatgc 5C0 
gtcagggcca ^.^.0 
tc::2tttaat: tSu'" 
::caaagatgg 650 
tttgagttcc 70'] 
agggg- tinge 7:0 
aggci::caaca cOO 
ctgtttgagt 8^0 



Arc Lfic La I 3equen::e 



cyntnetLC d1 igonu ::leot ide probe 
:4JV- 3-_4 

aggottcgct gcgactagac etc 2 3 



:2i: ' 


? c; 












Arti f i 2ial 



i".ynthetic -jl i gonuci.eoticie pr-jbe 

.;oo - 3^5 

iij: r ggg taaggat ggt t-^a-;; 24 

."■10 • 6 

• j::a 

."1: • Arii filial 3eqjen::'i? 



:.;2: • fynthetl:: o 1. i. gonuc l.e Lde pr-jbe 
:-;00 • 6 

J n*:. .-^t =j- 7 ::a t t-g at t cca t jL ttgcr r,ac agatgaagtg gc^attctg:: 

:.:]..;■ • j:ia 

• H-.':no sapiens 
:•;:■) ; • :-^7 

:::c.-i3?rgt:: cg^c::^::;^? tc-gagggac aagagagsag agagartgaa 

a jggagaa gagg-aggag agg^ggagg*: ggggagag::a cgaag::tgga 

]-lz-qb.-diZZ gagggaggg- gggaggaggt gaagaaggag agaggggaga 

.11 Tagg^.r. gga gr::ggaaagg agagagggag gaggaggagg agatg-ggga 

gr g g ::trgggiiga gctt. aargaa aagagaa::gg 

gga ac::aagagg^ ^ gc ccTigtg g gcag^agaag 

gat -aggagotag igggagactg gagggttc-g 

aga ggaaaga-ac sgagagacgg gagagagaag 



gg.■.^ga•^-t: g gagtirag 

:i ja ; ga^g gt g tgggtta 

7a?.:igga gt. aggaa 

•Tgaaaa'Tagc ag aggaa 

• vgag:..;Tggt ttgaagg 

] ig a act gg g a ::tc zc.'l 

g laragggtc c^agaag 

g ^gttgggca ggggtcc 

-gtctgagcg c-cctcg 

agctcacatc ggaccag 



g-g 

grg 



::aqtc 



5 :) 



1 i 



gg-attt g 



:ggctg-t 

g<ggaggagag gaaagctgga agtcctgga g 
gc:gacagagg agttgagaga ggggggoagg 
ggagg-c:.tc tggggatggg ggctgcagct 
age gctggtactc tgggttgcac tgggggcag- 
zac ctgacoccga ggactggtgg agctacaagg 



Ol.'lJ 

6.: U 

7i: 0 



ataat .::t ::::a g^gaaa^ttc gt-gc ragqg 3tccttt::tg 
aatgcagi-gt ggagtctgtg tg^tgtgggg aagcgg^aga 
tgtggagr-rg aagagggttc tttacga:::: ::*:t :ig ^cc 



:agca--gg aggagagaag 



vggggaa ccttgtacaa 



zatq'izzccz tcotgc^tgc accccga::::t gcggtcaatg 

tcC'.:ctcctt t a ::agccacc gact. ::agtga 3ctg-::gg::::g 

::ccgcga-::gg age ggctcg gaacatraga tcaa :: :: a ::-::a 

g :;t-jaggtg a g ::t-::a 1 1 ::a ::ttcaa2::ag gaart::ta:g 

-gctg-^t-- cg-ggc--ca a-gg--tgg- cat c-^cag - 

a ^ gtr: g:: r.a g t: a :: ::tct aac ccat t 2 ::a gtcg 

^zzazz^^ztz g ::at, 3tc ::ta caagaatgac g 3 a :::: :: 



. -ag -a----gc-c tg^t. --gaga -tg--ac-tg 

garcggg--- t-aatar^ar zzzczzzz-^j atgra-t--- 

g a - i gaa t -ct a 1 - agat. -ttr^a gag-^t-ag- 

g-a gcc-ttggc- cacaggg-a- tgagggg-aa 

-J ^?aggcg:t:g -cgaggc-cc aa-taccgc- 

carggtcgct gaga----cc ::t-gaggatt 



gg-cc- 
.-ggca-: 
vggt g:. - 

at-ct aa 



gzz tcccoacaag gcgaggggag zza-z-zzztaBi 



gggcctggtg 750 
gc::-cgt:gga EOO 
^cattaa ggc &:-0 
-accgg-cga 900 
tgt-_ggagg 9E0 
-gtttggag 100 
ggg-tt — 10:. 
ggaatttcag 110 
---tttg--a 11.: 
taa--g-gac 12'; 
tt-aaga-ct 12: 



gag""ggag czzzzjl^zzc ctgaac--tt -gg-t--a>- a--':at-agg lo- 



gat --react li: 

tgaga-t--t 1-4-: 

ggtaa-ag-c 14: 

-agggac---- IS-: 

tg-atgtgga 15:. 

gcacc-gc-c 160 

aacaaagcta 165 



t t aaaggga-- acaata^tta 167 0 

2 10 - 3: 3 

; 11.- 32 5 

2 1.; .- PRT 

^ 1 : . ' H I'lrio sapiens 

•; ]-:^ 3: 5 

Me: Gly ALa Ala Ala Arg Leu Ser Ala Pro Ar g 
1 5 1 ■: 

':'r^^. Ala ALa Leu Gly Ala Ala AI 3 His lie 31y 
2 ; 2 ^ 

Prj Gl.- Asp Trp Tr;:) Ser Tyr Lys Asp Asr. Leu 
35 4 : 

Val Pro Gly Pro Pr-:- Phe Trp Gly Leu Val Asn 
5 3 5^ 



Ala Leu Val Le 
1 

Pro Ala Pro As 



Gin Gly Asn Ph 
Ala Ala Trp Se 



70 



Lys Arg Val Leu Ty.r A-3p Pro ?he Leu Tr^:- Pro Leu Arg Leu Ser 



Thi Gly Gly Giu Lys Lou Arg Gly Thr Leu Tyr Asn Thr Gly Arg 
H.i.i. Val Ser ?r.e Leu Pre Ala Arg ri'i Va.l Val Asn Val Ser 



ly Pro Leu L»-.-u Ty.r Ser His Arg .Le\. Ser Giu Leu Arg 



Leu ?ne Gly Ala Arg A.sp jly Ala Gly Ser Giu His Gin II 



e /\sr: 



His Gin Gly ?he S^^r A.i.a ^lu Val Gin Leu He His Phe Asn 
Giu Leu Tyr Gly Asn Phe Ser Al i Ala ^-er Arg Gly Pro Asn 



Leu Ai.a He Leu Ser Leu Phe Va . Asn '.'a 1 Ala Ser Tnr Ser 



1 'l^Z 



Pro Phe Leu Ser Ara L^JU 



■"■ : j 



Arg A:-':^' Thr lie Tnr Arg 



j 1 C- 



Ser Tyr Lys Asn Asp A.i.a Tyr Phe Leu G^.l n Asp Leu Ser Leu 



Leu Lou Pne Pr:- LjIu Ser Phe Phe Me Thr Tyr GLn Gly 



jOu oer 



Thr Pr-: Pro Cys Ser il^lu Thr Val Thr Trp lie Leu :ie 



Asp Arg Ala Leu v\sn lie Thr Ser Leu 17:11': Met His Ser Leu 



>eu .L^ju Ser Gin /vsn P.r~o Pro Ser Gin M-- Phe Gin Ser Leu 



Gly Asn Ser Arg \'i o L^-u :^ln Pr-j Leu Al j 



His Arg Ala Leu 



Gly Asn Arg Asp^ Pro Arg His Pr'j Giu Ar .7 Arg Cys Arg Gly PrC' 

31 s 

Asn Tyr Arg Leu iii.s Val Asp Gly Val Pr-:. His Gly Arg 
-.JO 



210> >o9 
211> 2A 



/-.rtifi-ial Sequence 



•1 -J'. 



.r'/nthetic ol igonu 2 Le i-ti ie prot^e 



■7ct Ta-gg tgcagctcat tea:- 24 



•10 ■ 



- 1 j . ■ 



Ar 1 i f i •:; i a 1 3 e ijue nee 



t gt caac?ttg::c agiacztcta 3cr::attc::t ragtcgcetc 50 



.1: > ?.3 



:-i-jmo s aoL er.3 



gq- jrctggt tc 
:2g-aj:-t 

g-a-T-t :\.:'tg zz 

otgcagn ag ::a 

gcgag.::;Tggg -t 

:agagg-:cgg zc 



^gcgcgta ctggct;^:ac ggagcaggag caagaggtcg 

g-cgc::ga go3t.cg-:.cg :g:. :c-cg-c cc--g---c- 

::agaaacg ctggggcgcc ::a2::ctggca ga::t:aacgaa 

:-acc-::ca actgcaggtc taatttitgga cg^tttg^ct 

agcTi^gag ggagccgcag ^gg-ggaggc zc'-^cqzazzc 



50 

n: 
1 0 
2 1; 



-ccacgtc gc--ccggac gct.-gg-gct caggcoct-c 
--ccg:.ct g-gg-ccct-: gtgaaggctc rgggcgg--g 



cggtt tgg?,tcacc*_ 3t30caggaa acttcacact 

gga^a'-jccaa aaggagtgga agagcctgtc ttggagattt tcctggggaa 
atcDtgaggt ::attcattat gaagtgtacc gcg:gggagt ggctcagagt 



aac^acagtg rtgttcatg-g ^tagagcaat t-:r.agcratg gtggttccca 550 

atgrca:;*:tt attggagaaa cttitggaaa aatacatgga tgagga^ggt oT'O 

gajtggtgga tagccaaa::a acgaggjaaa agggc^atcs ::aga::aatga ':.50 

catgcagagt attttggacc ttcataataa attacgaajt ::aggtgtatc 700 

::a a ::ag ::ctc taatatggag ratatgacat gggatgtaga gcrggaaaga 7 

t::::g3agaat 3 ::t ggg ::t:g a aagttgcttg tjggaa::atg j ac ::t: aa g !•:"■ 

::t:^g3tc:-::a t ::a a 1 1 g gac agaatttggg ag2a::a2tgg ggaagarata i: 
gg2:::::;::ga:: gttt::atgta caatcgtggt: atgatgaagt gaaagacrrr 

aj::::a::33at atgaa::atga azjzdidiozza tattgt^::at *:cag5cgt"cc j. 

cgg::3::tgta tgta::a::att a::aca-::a g gt: cgcgtggg^a ii zza-^zaaz^ IjO 

gaat-cggccg c g::ca::t aai ttgrg-::at:a a^atgaa::at ::::gggggcag 1'j5 

at a:, gg:: :;ca aagctgt:2*:a ^ctggtgtg:: aattact^rc caaagggaaa 110 

3tggtgggg3 zat'jzzcczz a-aaaca-gg g-ggccctgt icrg-ttgcc 115 

-acctagt"t -ggagggggc tgragagaaa a*:ctgcg-ta caaagaaggg l.:0 

t^aga^aggt attatcrcccc tcgagaagag gaaa::aaarg aaatagaa::g 11^ 

a::agoagtca ::aagtri'arg a3acc::atgr c::gga::aaga t ::a gat ga t a I':-'.- 

gtagcagaaa tgaagt::aca ag^gca^ag:: aaacgt::::::a aattgcttc*: 1:-: 

tgtgaagtaa gattaagaga t:cagtg::aaa g ga a ::a a :: ::t graataggta lA'. 

cgaat: gtc g^rgg^t-gr^ tggatagtaa ag::t:aaagtc at::gg2agt:g IM 

ta^artatga aat g :: a at :: :: ag^atitgta gag3tg::aat :. :: at *: at ggt 1:0 

ataataga::a atgatggtgg ctgggtagat a':3a::tagac aaggaagaaa 1:.: 

gcattattrr at raa g:. oca atagaaatgg tatr::aaa::a att:gg::aaat l'"0 

at::agtctg^ caattccttc a::a gt::t3ta aagtaa^agt c oa gg ::t:gtg 1 <:' .: 

acttgtgaaa ::aactgtgga a ::a g ::tctgt: c:attt-::ata agcctg::ttc I '/C 

ac at tgccc a agagtataot gt::ctcgtaa ctgtatg ::aa gcaaat::ca-:: 17.: 

at 1 at get: eg tgtaattgg.a actcgagttt attctgatct gtciiagtatc IKC 

rgcagagcag oagiacat gc tggagtggtt cgaaat ^acg gtggttatgt l::; 

tgatgtaatg cctgtggaca aaagaaaga:: c*:acat tgct tctttt::aga IOC 

atggaatctt ct ::agaaagt tta::agaatc ctccaggagg aaaggcattc 195 



agagtgtttg ::tgttgtgtg aaactgaata cttggaagag gaccataaag 200 



a2t:at::c3aa atgcaatat:: tctgaat^tt gtataaaact gtaacatta:: 20. 



tgta::agagt a::atcaacta ttttoagoc:: aaaaaggtgc 

taaa::ctrga raaacaaagt ctataaaara aaa::acgg 

gggaaaagta a::gaaaatat aatg3ttt::a gaaa::::ct 

gc-tatattt^ cttagcagtt atttc::a::ag ttaattac 

git 3tac gtt t::a!:aratta zatqjzqczz tgtatarg 

tga at i:*: aa/a ::at tgaargt gaatggc^ct oagaaaa:: 

tt.aaaaataa zzqaczzzaa aacrgasaga aa::rt:-at 

agti^aatgc tatgccat::a ccaa-2zzza^ ataat::::^ 

ai^ttaataao rgtaaa^titt ttt t ::t git a atttagg:: 



::aaatgcata II L 
ga oattagcttt : 1 
gi gttaaatatc 
at agt::atgatr: 
:: :: a^taacaaaa ^ O 
ra t^tagtgcat : : 



I ,- ,^ - 



aa ataattitt::^ 
at atagaatatt 



aaatt^trat attg::a::ttc ttattttata taaaataat:: ctttaatat:: 

caaatqaat: t^ttaaaatg tttgattcirt tgggaatgg:: ::ttaaaaata Ik^] 

aatgtaataa ajtcagagtg gtggtatgaa aa2att:c::ta gtgat::atgt 

a^taaatgta gggttaagca tgga::ag3::a gag^ttt::ta tgtactgtta [ 

aaattgaggt cacatatttt ^ttttgtatc ::tgg::aaata ct ret g ::a gg : 

c?,aggaagta taatagcaaa aagttgaara aagatgaact aatgtatta:: I'--] 

attaccatt g c-::a::tgattt tttttaaatg gtaaatgac:: ttgtatataa L'r'i 

atattgcrat atcatggtac ctataatggt gatatatttg ttt::tatgaa I H-l 

aaatgrattg tgctttgata otaaaaatct gtaaaatgtt agttttggta l-.^z 

atttc:.l:tt: tgctggtjga ttta::atatt aaattcttte t^rtggtgja jL'^ 

taa-ioactaa aattaatcat gttt::aaaaa aaaaaaaa 3038 

jl 3 ' }:63 

2 1. 3 • H jmo sapiens 

:•; 0 J ' 363 

I-'let l.ys Cys Thr AIs Arg Gl. i Trp I.eu Arg Val Thr Tnr Val Lt 



1 



10 



1 



Phe Met Ala Arg Ala He Pr^ Ala Met Val Val Pro Asn Ala Th 
2D 25 3 



Leu Lfiu -^lu Lys L-u Leu Glu Lys Tyr Met Asp 31 u Asp 31y Glu 

"■5 4 0 -IS 

Trp Trp lie Ala Lye Gin Arq oly Lys Ar^g Ala lie Thi' Asp A.^r. 

Asp' M<;.'t Gin 3er I i ^r.- Leu Asp Leu His A.?n Lys Leu Ara Ser Gin 



Val T'/r Prc' Thr A. a 3er Asn Met 3.:.u T'/r M-;t Thr TrC' Aso Va.l 



Glu Lc^u Glu Ara .-i-jr Ala Gl.u Ser 'Trp Al.:: G...U Ser Zly^. Leu 7rp 
Glu H.i.s Gly Pre A: a Ser Leu Leu Pre S^ 



i31y Ala Hi.: Trp 2\y Arg Tyr Arg Pro Pro Tnr ?ne His Val "iln 

1 ^ 1:0 1 1 ^ 

Ser Trp Tyr Asp .V. u Val Lys Asp Phe 3-.r- Tyr Pr-:- Tyr Glu His 

MO ' 

Glu Cys Asn Pro Tyr i:ys Pro Pne Ayz Cys Ser Gly Pre Val Gys 

Iv: :n: 

Thr H.:.s Tyr- Thr i^.n Val. Vil Trp AL- Inr Ser Asn Ar:i lie ^ly 

1 / 0 I. ' ':• 1 -■ 0 

Cys Ala lie Asn L-u Cys His Asn Met Asn He Trp 31y Gin He 

Trp Pre Lys Ala Val Tyr Leu Val Cyi Asn Tyr Ser Pre lys Gly 

Asn Trp Tr}:. Gly il. s Ala Pre. Tyi Lys Gly Arg Pre lys Ser 

Ala Cys Pro Pro Ser Phe Gly Gly Gly ':ys Arc Glu Asn Leu Cys 



Tyr Lys '^lu Gly S*.-r Asp Arc Tyr Tyr Pr<j Pro Arg Glu Glu '"ilu 

1^'! 

Thr Asn i^lu He '^. u Arc Gin Gin St-r Gin Val His Asp Thr H : s 
1 ^' 0 1 K- ::- 1 "/ 0 

Val Arg Tin Arg S-r Asp Asp Ser S^r Ar.:i Asn Glu Val He S^r 



Ala Gin Gin Met S^:r Gin He Val S^-:r i.l/s G.l.u Val Arc Leu Arc 

; ^e ; ■•; J r 

Asp Gin Cys Lys 'V. y Thr Thr Cys A^n Ar^-T Tyr Glu Cys Pro /\la 

1U5 110 115 



Cys L^m Asp S-r Lys Ala Lys Val Tlo 31y Ser Val His Tyr 

2;:o 3:5 330 

M-.-t Gin Ser o-r lie Cys Arg Ala A, a lie His Tyr Gly lie 

A;--p Ajn Asp G!y Gly Trp Val Asf' lie Thr Arc Gin Gly Ar ^ 

3:-0 3!:^- 3oU 

His Tyr Pne lie Lys Ser Asn Arg A^t. Gly lie Gin Thr lie 

3 j 3' 3 

Ly.- T;/r GLn S'-r Ala Asn Ser Phe Thr Val Ser lys Val Thr 



G : A.' a '^al Tiir- 3ys Gl.u Tnr Thr '/.lii Gl i Gin leu Cys Pre* 
3>^ rj -aM: 

H:s Lys Pro A.i Ser Hi.s Cys Pi-'i Arg Val Tyi' Cys ?r<j Ar ^ 

-1:0 113 -ii-: 

Cys Mr-t Gin A*, a Asn Pro His Tyr Ala Arg Val He Gly Thr 
■;i3 130 ' ' 4 3 5 

V:l Tyr Ser A/.p Lej Ser Ser 11-5 Cys Arg Ala Ala Val H.: s 
4^0 441 433 

Gly V.:il Val Av-j Asn Hi.s 31y Gly I'yr Val Asp Val Met ?r:. 

4^5 l^^O 4*5 3 

Asp Lys Arg Lys Thr Tyr lie Ala Ser Phe Gin Asn Gly He 
41'0 173 4 33 

S-".-r Glu Ser Leu Gin Asn Pro Pre Gly Gly Lys Ala Phe Arg 
4:-"-3 4 9C 4 95 

P:.e Ala Val Val 



II JA 

-.itificial Sf^quence 



.'ynthetic ol igonucle<:»t ide prc'te 



:-n4 

a<;jMatt tgggag(-:a ca ctgg 2 4 
LI J A 

/\rtificial Sequence 



Synthetic oligonucleotide probe 



fi. -."I ga'?t at actgtcctcg 2 3 

-■/]■■ • :':ja 

\ j • Ai. t. i f iciai Sequence 

Synthewi:: o L i. g-jnu :: Leotide pr-jbe 

• .." * • A f 1 i f L c L a L 3e quen 

•'.".':}■■ cyntheti:: o 1 i. jcinuc le jt ide pirjt'e 
- 0 0 • : \- '/ 

' ■ ■ A.r 1. 1 f L i a L .? e :j u e n e 

'■.:.j3 ■ ovntheti:: ol L jonu ::leot ide probe 

50 



50 
100 
1 5 0 
2(j0 

2 5 0 

3 0 C- 
550 



-100 • 

: :af. t r.uggt gt t: g-gccc tgtatgta^a cattataca:: aggtcgtgtg 
10- :■ K' ? 

:: • N^r5 

1 • Hcnio sap Len3 



i.-T'-^g'Vagacaa gcg-a 

--a":cga.::gg cg-ag 

ja';aaa':icc gag za 

'r.icoagcgcc ctcoc 

q-a^gaggct cctgg 

-■v'cgcgcgtg tggac 

gatccg'ctac agcga 



gag^g ::ag ::g iractgc ccacaga ::ag cc3tggg::at 

— gga gccag-agag ccggaagg-g cg-c-cgggc 

5g'?^'3-3:^'?t:- ^c-gggc^gc cget-cga-g 

zizqz zcczqzzccz acgccgcgcc cctc-ggi-a 

-?gcc gcg-tgct.cc tgctgctgct ggcgcrgtac 

gggcc caaatgcaag tgctcccgga agggacccaa 

cgtga agaagctgga aatgaagcca aagtacccgc 



actgc -^aqqa 

2 3t 33 agt 35 

giraaag-gac:; 
aa aaa 3 aa a a 
at c at g a 
g-g-g-gaai 
ct ::at-::a::ag 
tt:::t a aaa aa 

g— trgg-ac 

:agi gtga 

-r-— g-ai 

rg-t-art:: 

agatiziitgtg 

r.-:: :: :: aac. 3t g 

::ag aagcaig 

:tt aaa aata 

tgttga ::aag 

gaa :atgcag 

a atgttaaac 

-t*:::ctcrgt 

■::ag^;atatgc 

.aa=: :attagc 

.it aaaatata 

2113. > 370 
211.- Ill 
212:- PRT 



gaagatggtt at::at::acca 

age a ::t g :: ::t g :: a :: ^ca a g 

ta::aa:gc::t ggaacgagaa 

a::::rcagaag gga aaa 

ttgiagatta aaa aaa a aaa 

aaa g:: :: tccct3a::ag 

ag::a::ttrtt a^^aa^ggt:: 

ggcttrcaga tgggaga-3- 

■JCZ-J2ZZZZZ at::aaaaagg 

tg-ttttttg tatttgt--a 

gc3-gggagg aa-aa-gagc 

--atr--tag cttgggaag- 

ag-tg--a-g gg— -t--rg 

-trra-agtg gcc--r:gtag 

crgctct-rg a g gaa -tea a 

czrc^-tggtt aattttta::a 

atggegagao aaargatcet 

aggattt^tg aaaggttcae 

egaggte::::^ aaca:rgt::a 

::a:: gaa:: a 3a rgcg^aatac 

ggaaaac^tt caaagcatgi 

tactaaag^a atatarttge 

agtgcagtcc t 3tttcgaa<a 

acatatac zc t taagaacgc 

cgcartgtac tgctgtgtta 

attgcatg^a ggtttcatat 

tttgaaatgt aaaaaaaaaa 



ccaa gagcgt 
ztqz a ga g za 
gcg^agggr^ 
aaar^ag-tg 
a a a a aaa aa a 
gcat aaga^a 
a g :. 1 1 1 r a 3 a 
at- — tg 
ggaaaa^t^a 
targt^arta 
ttggt gga^a 
tt 3cg3tr ag 
gg^rr at gg3 
3 3ggg3aagc 
gttt ggttgc 
ea 3 3 3t a g ga 
taaagaaggt 
aggtt^aata 
g 3aaa a a z zt 
a 3ag3ta 3ag 



gattccce at 
get a a ga t ga 
a 3a 
tatgctatgt 
tctttctaag 
aaaaa 1685 



gtccaggtac 4 . j 

z zaa gcg 3t t 4 : !> 
t a 3 g aagaat j 

ggagacttgt 5: ; 

aaaaaaaaaa o;'"" 

3aaattatat ^t'-'. 

ttttatagct 7 

tg3t33agac 7^: 

tg3.3ttt33t 

t a 3at 3t ga g 'r 
cattt 3at t g l^'. ■'. 
aggt33tgg3 9: 
3ggt3a3ag3 
aggag3aggt 
3a ga a a a at g 
aa-3attt-3 3a 
gtggggtetr 
tttaat g3rr 
e a gg a g a aaa 



a3a-3a 3 a*: 



3 3t ca3ca3aaca 



g t a a 1 1 3 1 1 c 
C3at gcg :cc 
cactgc3 :cc 
ac.atgt ca ga 
atggaaagta 



1 : J 
1^: : j 
ll'! j 
11:'' 

12 : : 

12 .: : 

12-: j 

12.: : 

14 0-: 

14.: ij 

1 C I j 
15£ 0 
1 C IJ 
1650 



:.^13.> H'")nio sapiens 

Ser Leu Leu Prj Arg Arg Ala Pro Pro Val Ser Met Arg Leu 
1 :• IC 15 

L-j a:.u ALa Ala Leu Leu Leu Leu Leu Leu Ala Leu Tyr Thr Ala 

2 2 1 3 iJ 

Arg Va : Asp Gly Ser Lys Cys Lys Cys Ser Arg Lys Gly Pro Lys 



::e. Ai-?, Tyr Ser Asr. Vai Lys Lys Leu GIu Met Lys Pro Lys Tyr 

55 60 

Pr.j Hi-. Cys Giu GLj Lys M^jt Val lie He Thr Thr Lys Ser Val 

6 : 7 0 7 5 

S'..;r Arj Tyr Arg Gly Gin G l.u His Cys Leu His Pro Lys Leu Gin 



S'jr Thr Lys Arg ?r.e lie Lys Trp Tyr Asn A] a Trp Asn Glu Lys 
95 ^ IOC 105 

Arg Ar.j Vhl Tyr Gl j Glu 

1 1 :> 



DtlA 

Art i f ic ial 3e quen ::e 



Syntnetic j L i. ^cinucle-jt ide prc-k'e 



l. > 

•::.ua<::g':: cccazgzccz tg 12 



111:- ri:iA 

1 : ■ A t i f i c i a 1 3 e que n c e 



. Syntnetlc C'lig'C'nucleC't ide prohe 
■1 '1 : 1 

'■.<:'::caa-.r:gg tttggagtt:: zccc 24 
; V3 



ijIJA 

Artificial Sequence 



3:* Syntheti':: oligonuclec'tide probe 



4 00 • 37 3 

.? I J • :- 7 4 
- Ml 3 

31 'y- Homo sapiens 
-;00> }:7 4 

70c?.cag.?3a ct-g-tacjgo 

gitaaao" c caat grcccc 
hi c c -:.z oat c. a :: a -7 c c a a g :: 

■■: i i-aa L ::o g g g go::raa3aa 

vggag::ag-a -ttiaggggt- 

?,ggr.- t. --:.g- --2-agaa-- 

^.arv-agttt g-tg-tgtgt: 

g :.-::oa r.a*: g :tgoooat :: 

a :: o v.. a t g : :: a a g a c 3a aa a 

g--r,a-ggaa gatggagoca 

■jtaatgaccg t ggtgaa gac 

o ::ogtcat gg tota tat ::oa 

oa t gat-t g ao g g 3a goa 1 1 1 

— attaarta ^ogtotggga 

aaaag g ^aarr at gg 



ctggcggccg ctgctcctgo tgctg 4 5 



g^a JO 

gaotg 

3aota 
30t gt 
z 3goa 
rgo ::t 
ggo--:a 
3a g lO 
atCdt 



aggag sstgtgggag 
ggoo: gggggotggg 
::roag aaggtotoct 
3 3ag3 tggg^agtga 
gaoa a ggt rggoo go 
grgga aoaagaaota 
30ta 3 3aoatago3t: 
ga 3 3 3 3 3agat3o!:g 
gctgg g3gtcaac3a 



tto3tctgrt 
3tgtggttaa 
aoagtat 3o a 

3ao 3 gc ta 3 3 
3 3 3t: at: 3 3 3t 

303gt33C33 

go3 30oag3a 
tgg':tca33g 
t gaaga3t:g3 
aoa oaaa gaa 
gaa gata t ■: 3 
tgggg gator 
tggoaa g 3t a 
ata3tagggt 
g3t 3 3tggat 
33ttt gg-^g 
g33t 33tgtg 
3oagaagg3o 
a 3ta 3oag 30 
aa3atgotgg 
oaaggag3to 
t 3gggooggt 
at gg a go 3ag 
aggggaaggo 



gttoaoo3og 
tgotottgo 
gt t gtoaa 3 a 

3 a at gag a t 3 

3a3333 3 3a3 

tggaotgg3a 
ootggatgag 
ooaatttgga 
3 1 1 1 a 3 1. 1 a a 
aaa3g3agat 
atgatoa gaa 
taoatggagg 
3ggaaa 3gto 
1 1 1 1 aagta 3 
3agatt 3aag 
gg3 3 3ooaag 
t 3ag30tgtt 
at tattoa ga 
ggo3aagta3 
a3a3 3aogga 
at 3 3agoa ga 
gatcgaogg3 
go gagttoct 
ot ^aagttcg 



gtotgogt3a 50 

3atcaagtto 10 

3aaattatgg 15 

ttgggttoag 30 
tggagagagg 

t0 3gaaata3 3!' 
agat3 3ttao 

raotttgatg 4 

a3at3ta3gt 4 5 

gatataa3ga 50 

o agtaaga ag 5 

goa3 3ggoaa »:0 
at 3gt g at 3a 

3g?tgaooag 7: 

3aotg3ggtg 7: 

agagtgaota b 

ga 3 30tgtoo i- : 

g3;goa3ogo >0 

a3toggatat i*5 

oatggtagaa 10 

03atoa30oo 10 

ga3gt3atoo 11. 

oa iOta 3g ao 1 1 

tg^aoggoat 12 



cqt ggataac 
::::aa::ttc-gt 
-gggagacta 
■ggagacgc-g-5 

zaczzczazq 

tgatc-ggtc- 
at g-t -age 3 
rgat^^aaat 
3 2 aa 3 get t 
zzaz zt^z 
aa-gaaagtg 
a-^agatatt 
az J a ::atc at 
aa:3a::::aaa 
a g ja :;3Ct 3a 
aa i 3 ga gat t 
g3':c3t :-C3 
acaaga gg^-g 
acaaat g at a 
gaag-ag^tg 
3a ct g a-g get 
3cagatgaca 
3aca3t.gacg 
■ga ca aaacag 
3tttgcecta 
agaa.ga.g.gga 
agac caggaa 



gaggacggt g 
ggaeaa 3Ct t 
tcaagttcat 
cggaaaacc3 
cgtggccgcc 
cettctatea 
gcccatggtg 
ca^cgagctc 
e^gtggtcat 
caa^ragttc 
tgaagaagtg 
atattgg^tt 
gcttt3tggt 
33agtatgtt 
ttt^rtatgg 
:go33ag3aa 
3 a a aa 3 ag g g 
att-3 3a3 3ga 
•3t 3aa 3at zz 



ccatgagact 
t 3g3t 3ac at 
gaaca 3ga to 
■3acctgcc3g 
t 3cca3ttat 
gggatgcagc 
ta ca aa ttta 
tttcccttcc 
aggaaagaga 
tgtttttgtc 



tgacg 33 3a a 
tac ggctace 
gta 3acag a 3 
tggtggctct 
gaecrgeacg 
tcaccgccaa 
atgaggrc-3-3 
ttcagttgr a 
gac3ta3tgg 
•3t-aggata3 
g33tggt 33a 
gaaa 3 33a ga 
tggaa3t 3gt 
tea a 3 a a 3 3 a 
3ac3 3gg3ga 

t 3a3t-33tg3 

3 3t ga g g a-3 a 
attaagtgt3 

tag33t33g3 
3a3agg3g.3 3 
z-zaqaa-Z'ja a 
a3gagtgtga 
33a g actac a 
gacgccaaa :: 
3tttgcaca3 
ccccacggae 
tatccctctg 
gaaggaaaga 
ccactgactt 



c gactttga z 
:t ga a gg gaa 
tgggccgata 
ctttactgac 
cgcagtacgg 
ag3gaaatga 
ctatgt 3r t3 
a3tttt3caa 
a-3 ga act teg 
caagttcatt 
agtataat3: 
gt gagagat : 
t3-t 3atttg 
3aaaggtt 33 

t-t 333g33a 

3aa3aat333 
3aa3tgt33t 
a33attg33g 
gg3getgta3 
33 agt 3 3 3 ::a 
gagat:at gt 
gt 3getg3ag 
3— tca3g3t 
a ::eat eac za 
ttttaaca zc 
aztccaccac 
ceetaceege 
ga gaga gaaa 
aagacaaaaa 



tt3te3gtgt 
a ga 3a 3tt t g 
a ggaa a acee 
eaccagr ggg 
etce3 3eacc 
agceeagetg 
ggeate3eea 
gaacga3gtc 
3 za aaa 3tg g 
3a3aeaaaa 3 
3aaaga33ag 
a3taccggg3 
3a 3a a 3ttga 
t 3 3 a 3 ea ga 3 
agatat gg33 
a a a 3a 3t 3ta 
eatt gaaa3 3 
t 3gggg3gte 
zazaaa a a g g 
ga ga aa za z z 
3t 3tgcagat 
gcacaega3a 
gegceggt 3g 
tgat teeaaa 
tteagtggag 
tagagtata g 
tcageaaeat 
gaaagt ctee 
tgcaaaaagg 



1 

1.;::. 

IS.-.:-. 
IS SO 
lo'.- 

l-.M-.:"- 
I--: .= 

1 "-^ ■ ■" 

1 - ' 



J 65 0 



cagt::atccc atcccggcag acccttaLcg ttggtgtttt ccagtattac ^7'^) 

aagatcaacu tctga^octg tigaaatgtga gaagtacaca cttctgttaa J7v> 

aataactgct ttaaga^.ctc t accacticca atcaatgttt agtgtgatag 

Jiazazcacza ttt::aaggc-:: ccggg^g':tt ccaac ^tcat ggaagcagct J::f.- 

^a::acttctg aaa^tiragci: aaggaca::tt gatafittitt aattacaatg 

iiaagtttaaa cat tt 2*.:tt-:: t g"::gcc a ::ac aatggatggc tctccttaag 2?' 

t.g^agaaaga gtc 3a::'-^aga ttttgc::c-ag cacat gg age tgtaatccag 30:'-' 

agaqaaqgaa acgtagaaac :tatra::':aa aagaatggac tgtgcagcga jC' 
aat'.'.tgtacg gtt^tgtgca aagaggtgtt itg 2 : ag gaactatatr 31 
t..aai./agac" t tg:: 311: 
375 

;.;:11 • 8 16 

:.::1:-.' Hi'ino sapiens 
3 75 

Met Leu Asn 3er Asn Val Lea Leu Trp Lej Thr Ala Leu Ala I. 

1 : 10 : 

://s ?ne Thr Leu He Asp Ser Gin Ala Gin Tyr ?rD Val Val A.^- 

Thr Asn Tyr Gly Lys He Ar 5 3I.y Leu Ar^ Thr Pro Leu Pro 7-vS 

'r^iu He Leu Gly Pro Val Giu Gin Tyr Leu Gly Val Pre Tyr Al 



oor Pro Pro Thr Gly Glu Arg Arg Phe Gin Pro Pr-j Giu Pro ?.r 
6 :■ 7 0 7 

oor Sei Trp Thr G.:.y He Arg Asn Tnr Thr- Gin Phe Ala ALa Va 



L:ys Pre i^ln His L*ju Asp Giu Arg Ser Leu Leu His Asp Met L*.- 

I-:: I''- 

Pr-i' He Trp Phe Thr Ala Asn Leu A.:-p Tnr- Leu Met Thr Tyr Va 

1 1. 1 r: i . 

i:;in Asp Gin Asn G..u Asp Cys Leu Tyr Leu Asn He Tyr Val Pi- 

ij^ ' h: 13 

Thr Glu Asp Gly Ala Asn Thr Lys Lys Asn Ala Asp Asp He Th 
14C 145 1.0 



Ser Asn Asp Arq 31v Glu Asp Glu Asp lie His Asp Gin Asn 3er 

i5i 16.:- 1.5s 

Lys Lys Pro Vai M.v:. Vai 'Tyr His Giy Gly Ser Tyr Met Gl i 

17:;. r^:- I-u 

Gly Thr Gly Asn Mu:. lie Asp* Gly Ser II Leu Ala Ser Tyr Gly 

I-'-; Ij:- 



A:5n Vai rie Vai Me Thr Lie Asn Tyr 



Gly He :.eu 31y 
21"-' 



Phe 2eu Ser Thr G.l y Asp G.ln Al,i Ala 1//.? Gly Asn Tyr i:;ly 



Leu Asp Gin He Gin Ala Leu Ar^^ Trp' :: 
Ala Phe Gly Gly Asp Pro Lys Arij Vai Tnr II 



lu Glu Asn Vai 



Phe Gly Ser 



Ala Gl.'/ Ala Ser y.-s Vai Se^r Leu Leu T.nr Leu Sej" His Tyr Ser 



Glu 31y Leu Phe '";in Lys Ala 11*.; He ''^In Ser Gly Thr Al^ 



Trr' Al.: 



. .11 1 
-Hi': 



Asn Tyr aln PrC' A.a Lys Tyr Thr Arg 

Leu Alo Asp Lys Vai Gly Cys Asn Met Lvu As:o Thr Thr Asp Met 

: ^ ' :'. 1 *■ . 

Vai Glu Gys Leu Ar<:: Asn Lys Asn Tyr Lys Glu Leu He '^In 'll.n 

.a Phe Gly Pro Vai Hl- 



Tnr Lb; Thr 



Thr Tvi Hi- Il» 



Asp Gly Asp' Vai He PrC' Asp' Asp Pr-i^ 
Gly Glu Phe Leu Asn Tyr Asp ll^j Met 



. n He Leu Met Gllu 



Gly Vai Asn Glr. 



Glu Gly Leu Lys rhe Vai Asp Gly He V'al Asp Asn Glu Asp 



Vai Thr Pre Asn Asp' Phe Asp Ph..- Sei '.'.i l Ser Asn Phe Vai As} 



Asn Leu Tyr Gl' 



Pro G.:u i31y Ly£ A:-p' Thr Leu Arg Lilu Thr 



He Lys Phe Met Tyr Thr Asp Trp Ala A;-p' Lys Glu Asn Pre Glu 



4:0 



4 3 J 



Thr Arq Arg Lys Thr Leu Val Ala Leu Ph^; Thr Asp His Gin Trp 

•MD 44: -l^v 

Val Ala Pre- Ala Val Ala Ala Asp Leu His Ala t^Ln Tyr Gly Ser 

4.' 5 46: 4«i.:- 

Pre Thr Tyr Phe Tyr Ala ?he Tyi His Cys Gin Ser Glu Met 

4 ^ 4 7: 4 c:- 

Lys Pre Ser Trp Ala Asp Ser Ala His Gly Asp i^iu Val ?ro Tyr 

4:":- 4^0 A'^b 

Val Phe Gly He Pro Met lie Gly Pro T:ir Glu Leu Phe Ser Cys 

~ 0 5 ' : 

Asr. Phe Ser Lys Asn Asp Val M-:/t Leu S-.-r Ala Val Val :^et Th.r 

Tyr Trp Thi Asr. Phe Ala Lys Thr Gly Asp Pro Asn Gl- Pro V.ui 

Pre Glr. Asr' Thr Lys Phe lie His Thr Lys Pro Asn Arg Phe Glu 

"Z'A'.' 5n:' " 

G.:..u Val. Al5 Trp S.-.-r Lys Tyr Asn Pre* :.ys Asp Gl.n Leu Tyr ::.eu 
■j-vO .:-7::- 

His lie Gly Leu Lys Pro Ar :: V,i:l Arg Asp His Tyr Arg Ala ^^h.r- 



Lys Vai Al 3 Phe Trr' Leu G.iu L--u Val Pr*: His Leu His Asn Leu 

Asr: Glu He Phe Gin Tyr Val. S--r Tnr Thr Thr Lys Val Pro Pro 

60:. trio 1 :• 

Pro Asp Met Thr Ser' Pne Pro Tyr Gly Trr Arg Arg Ser Pro Ala 

*:!:■:: 

Lys :ie Trz' Pro Thr Thr Lys A.: g Pro Ala He Thr Pro Ala Asr. 

6.}:= K-\: *:4': 

Asn Pro Lys His Ser Lys Asp Pro His Lys Thr Gly Pro Glu Asp 



Thr Thr Val Leu He Glu Thr Lys Arg Asp Tyr Ser Thr :;iu Leu 

K> o ': K 0 *: 7 :• 

Ser Val Thr He A.:, i Val G.:y Ala Ser 1^' . Leu Phe Leu Asn i le 

K> - 1 6 " : 0 ■'■ : 

Leu Ala Ph-E- Ala a:. h Leu Tyr Tyr Lys Ly? Asp Lys Arg Arg His 

K'J": 1 J'j 1 '. : 

Glu Thr His Arg Ar Pro Ser Pro Gin Arg Asn Thr Thr Asn A.-.r:> 

7lii 715 72-: 



Tie Ala His He Gin Asn Glu Glu Tic- Met Ser Leu Gin Met Lys 
725 730 735 



Gin Leu Glu His Asp His Glu Cys Glu Ser Leu Gin Ala His Asp 
74 J 745 75C 

Thr L'l-u Aro Leu Thr Cys Pro Pro Asp Tyr Thr Leu Thr Leu Arg 

7 55 7 60 7 65 

Arg S^r Pro Asp Asp lie PrD Leu Met Thr Pro Asn Thr He Thr 
770 775 78C 

rh-z lie Pro Asn Thr Leu Thr 31y Met Gin Pro Leu His Thr Phe 
7:5 790 79.: 

/\3n Thr Phe Ser Gl.y Gly Gin Asn S-E-r Thr Asn Leu Pro His Gl;/ 
800 305 810 

il :.s Ser Thr Thr Ar ? Val 
S 1 :"• 

:. !' . * } " 6 
;. 11 • 15 

.• j:ia 

AitiflcLal 3e=:iuenoe 

j 0 > 

. • S'/nthetic ol i :r :>nu :: leor i ie prc'be 



i-^c.iagotac qqaaacg^iza zcqt j 25 



^10 

1 1 



j:ia 

Artificial 3equen::e 



Synthetic olioc>nucle-:'ti ie prcibe 
cT'^.cag ccaaaaga::g gtcar 2 5 

Artificial Se-quence 

Syi\the::ic oli-iionuclec' ride prc'be 







.ft.-. 


•icggt ga 








• :4 01 




' LUA 



:2i3'» Hditid sapiens 



:4:)D ' 379 

ttgrtggggt g g g j ^g 



:aggcag 



accoagt: at a t: 3 c-g a ■:: 

•gtggaaccgg grg-ca-gf: 

t za "1 aat cc a t g g acaagg a 

a*:c*,gg*:aca caaaggatcg 

ggaoaaattt gtgggg-tgg 

ag a.jg ::a gca a g agcg g g:: a 

g g-t, ---tea gct:atga*:ca 

agg.:tg-::aca gcc at tgtc-:: 

ttcgct aogt caa gaggca:: 

ca-gagt gga gggact gcat 

-tact a - 1 1 :: ggcac t cot 

atgtcatttc cttgaagttg 

gaggaaaagc r :: ::at ?.g a ga 

g:t gc:tgag at gaca get 

t--tcat:gt ct t tt tctcc 

ggtat^atac tctacaa-aa 

ctgagocctc ctgctgo-ac 

gaaggag -ag gc actgg - -t 

ctagcag-tg gtt ggggact 

ga--c:g-at r-cca:.ggtt 

aag zcaoc za cc :cagg gea 

ccttccatgt gggagcagag 



tggga-c -et 
gat gggt-::a 
2 acagoaa 
a-tcg:t gt z 
tggaar-tga 
3--agaCatg 
tc^tgagaga 
aag a a ga at - 
gatg-ag--a 
gagtatttgt 
tt : - 3-:t a : a 



33 



tgag^gggat 
gcaat - tt :a 
t tgac g ata a 
t gaagt gccc 
c-at -act- 
ttt gaa - t- 
tgt gtt-ttg 
ca -tgc - g - - 
-tggtgt ttt 
atg gcaggaa 
cacttttgtg 
gagcat gcag 
atattctgt z 
gtgcatgggg 
atgctgctgt 
gtgtgaagag 



t gggt egtgg 
ggatgtta^t 
gt-gggg-gg 
gaagcc-ta- 
t gggcaat g- 
ca aa gt a a a - 
ctgggagttg 
tg::atgggga 
ggg-ct gt gt 
a g a -a - - t a 
tct ::ag2 2at 
ggg-::gg--ta 
tt a - gac a - r 
t gatggatat 
ggagt -:g:: 
ggat-t-t-a 
-agt ggagag 
zz-zz ::agtgg 
--tgagtgg: 
-tgt attt go 
caga jz-z gaa 
a ctgtc 3l-z Z'Z 
-otggagagt 
a -tg gag ttt 
a -atct 3 a -t 
gatgtgcctt 
aattta -gt^g 



-agcagtggc 5 0 

--ttctt-tt 10 

gtcaaatgtt 1 . 
-agggtgtgg 0 

catggtgatg : ^■ 
agggtg---tt 

-aggtg-act 3'', 

tgg-ttgg-a •; v 

ttggaaacat -l / 

■tc-aatgagg -0 
ggtgaa-aa- 
cagagctggg 

tt-ctggtga ot 

tgatgg-aag ':'0 

tg----gcgg ■^'T 

gataat-atg 80 

aacoccagaa c 

a-aatatgaa ':*0 

-tg g -cct -t 'z^': 

cat agtcat t 1 J 

agcgcttcta 10 

.atgaggtatg 11 

gttcttgtct 11 

tgaatg-agg 1.; 

ctggtctggg 1^" 

t -c -tgcagt 1 ?• 

gttgtgatgc 13 



:aaaatcaca gaacagaatt t::atagcc::a ggctgccgtg 

.:agaaggccc tt::tacttca g::t:ttga3tc cacaaagaat 

^:aaca^::aca gg-:tttc::ga z^atzcazzc gctgggdtt 

zaaz-2 2tczq cctacctgag qaqotzzctt tggaaa::3ag 

tcttc-^tgc cttaccttcc tttractcca trcattgtcc 

zaa zzzqa^'Z tgggaaaggc att rgga:gc ccct ctg t:-::g 



zzg 2^-^^aca 'zaz'ZZqc^JZt tzazzqqczZ 



gatgg-'i-t. 
t:rgg::acgr- 



g-t-tggat ca-cgt: 



t 3attagg-g 
tagcatgggt 



la'Zqq ■zz*iz-z ccaatcaagt -zz-zzt-zaqqc 



qzlz^j'Z^^aa aggt^ggtgt aaaaat:;=ag agaagrrtgg 

qq-^zjzzazq q^zzaqzzjz gcaac^ja-^ ag-^c-aggt: 

::a5i£ia5:aa:: a::r-gt::acg t g ::':ga aigtggaga:: 

rzjzzajaqz ocgcttag^t gcargticiig -agctacgat 

3::aotttgag r gc^ga a.':i gt gtaaggaagc t ttc::t:ct:: a 

•iiggatattg ::ccagag.aag aaattrgg::t tt*:*:tt.tr::t 

gaga^agttg ::tgtt-::*:::at gt:t::::aag-c tgagag::aa:: 

:,a:.-:: -g:.g :: tggaagagtt ■::a::tgc ^acr ga gca g r a :: a 



".gg : ::tcrgt: -zblBlczzzz. BiZ tc::aotgc::t *:artrgacaa 

get-? ^: r-acc t taotgc-.-: 3t gggar::aaat ::ag::tacagg -z 

:^ t.-gga ggg :: ctggaac^c^ gagt :: ::tcct: atg aaccc ::t 

•_g anat t. ::t aaaat3a::::g atggaac::aa aaaaaaaaaa 

7 :: ; r ga ragagr::'gac ctg^agtagg gataaraggg 

7g ::::g::-at g g 24 61 

210 • 3r-0 
21.1 • 3.4 5 
2 12 • E'RT 

2 I 3 • H :):n d sapiens 



ttgtttgact 14 0i: 
taaaaactgg 14 2l 
gcatttgacc I.:- 00 
gatggaaact Ir lz-O 
totctgtgtg 1»M>; 
gggcctgggg 10^^! 
qzzczaqqqa I'OO 
cttgggtcta l'.^: 
c^tcagcgaa lr:00 
aaga^atcat lf".:0 
Ctigancaaa- 1000 
gc----ggac 1?:0 
tttt ggaat- 20-: :■ 
ca-ortgggc O^OO 
raatgga::aa .'A:'."'. 
aga---t-ar Ol^i; 
g---gagr:g- 22! : 
ggggrtacat J2= : 
ccagagt-rc 2}.0::: 
gtag^ctaaa ^x:0 
a a aa a gg gcg .J 4 0 
taataag^tt j4.: ; 



:4 00.> J 

ll'ziZ Ala Ala Thr Leu Gly Prz z Gly oer Trp 
1 0 10 

Arg Cys Leu Ser Ala Arg Asp Gly Ser Arg Me: 
2 ''I 2 5 



Gin 3 In Trp Ai-ig 
10 

Le a Leu Leu Leu 
30 



L-;u Leu Leu Gly Sor Giy jin 31 y Pro 31n 31 n Val Gly Ala Gl\ 

.-.5 -I:;! -l'. 

G:n Thr Phe Glu Tyi" Leu Lys Arij Glu Hlo Ser Leu Ser Lys ?r: 

T-^/r 31n 31y '/al Gly Tnr 31y Ser Ser Ser' Leu Trp Asn Leu Men 

3:y Asn Al i Met V.i :. Met Thr 3L:. Tyr lie Arg Leu Tnr Pro Asv 



M'tt. Gin Ser Lys Gin Gly Ala Leu Trp) Ao:. Ar^ VeiI Pro Gys Ph-.- 

L-ru Arg AsiLi Trp '31u Leu Gin V.al His ?ne Lys lie His Gly i31r 

11^ I'..': .1 ' 

Gly Lys Ly^ Asn Leu His 31y Asp Gly Lcs. Al i He Trp Tyr Tnr 

Lys Asp Arq Met Gin Pro Gly Pr:- Val Phe 31y Asn Met Asp Ly;- 



?:\e Val Gl;/ Leu G.y Val Phe Val Asp Tnr Tyr Pro Asn 

1 »v' 



1 r 



Lys 31n Gin (31u Ar:: Val Phe Pri^ Tyr T :.e Ser- Ala Met V.^a Asn 

Asn Gly Ser Leu Ser Tyr Asp His Glu Ar-:i Asp Gly Arg Pro Thr 

GLj Leu Gly Gly Gys Thr Al5: He Val Ar.7 Asn Leu His Tyr Asp 

Thr Phe Leu Val He Arg Tyr Val Lys Ar His Leu Thr He Me*. 

"■ 1 ' , ■' ■■■ :'! I ■■■ c 

Met Asp He Asp (".-.ly Lys Hie Glu Trp Ar^ir Asp' Zy^ He G."..u '/al 

Pro Gly Val Arg Leu Frc Arg Gly Tyr Tyr Phe 31y Thr 3*.'r Ser 

■■ 1 i_ ■ n .-■ ■ ■ r. r. 

He Thr Gly Asp Leu Ser Asp Asn Hrs Asp' Val He Ser Leu Lys 

.'.K'^Z' i"."?:;: 

Leu Phe Glu Leu Tnr Val Glu Arc Thr ?ro Glu Glu Hu L'/s Lf.-u 



His Arg Asp> Val Phe Leu PrC' Ser Val Asp Asn Met Lys L<.iu Prc- 

. . '/5 rO'.' 

Glu Met Thr Ala Prr, Leu Pro Pro Leu Ser Gly Leu Ala Leu Phe 

;;0L; SIO 31L 



L-.;u lie Val Phe Fhe Ser Leu Val Phe Ser Val Phe Ala lie Val 

32 0 325 2 30 

l.:.e Gly lie lie Leu Tyr Asn Lys Trp Gin Glu Gin Ser Arg Lys 

335 34 0 3.^5 

7.rg Phr Tyr 



• 3 M 



:21 1 



1 .: • Arrificial Sequence 



■ ynthe^ic ol.i.-gonu ::le'jtide pr^i'te 



■..r-:tg,3.:t-g -gg-agcag- gg 



'^2 



■ r. • 



"nifi::iai Sequence 



:-ryntheri- lig-:>nucle-jtide pr-i'k't 



:.t.c^: '?-cag g3t:g-?atq::t ::agg 24 



1 - . ' r. 



1 I- ■ ■ A: i. f i c i a I S e quen : 



;rynt.het L :: c 11 qc^nu ::le jtide pr-i't-e 



c;a<5:'r.<Tt.r cgagtactt.g aaa:gggagc actcgctgtc gaagc 4 5 



.: ^ J J 

:j::a 

H'.'nij saoLens 



:4vO:' 3 " 4 

■:: ■:g.-igc'-:ggg ■::gcg'.-:aq :ga zqq agctggg gccggcctgg gaccatgggc 5 3 

g*..g.:igtgcaa t::taoggatc agt. ::tctgat ggtgggtcgt taacctcagt 1 jl* 

g'?ggac*:cca agatttc^at qaagaaaatc acttgtcttc attcaagaat 1:0 

tggggtctgg ctcagaattc ctgragctgg tgaaaatctg ttttctagaa 2l0 



gag gtttaat 

2 3a::gaa 33 3 
-get gctgct 

caagagtcga 
cagaccccg- 
jag-g-ag-a 

aaa2aaag::g 
catcaoccaa 
ag-— — -tc 
cat t gt gcga 
cagaa^ggt - 
g^-^aaigar 
gc-gga---t 
r-tga- gga 
ctctg gaa gc 
ag-gt-gt-a 
racggggaga 
t gc :: aa :::: ::o 
t — -ctgtac 
aagaccoato 
ctt -ggg-a- 
gocggatgca 
t ac:.2tgctc 
ttcagaag-c 
ggcaagacag 
ggcgt-gatg 
ttct 2 2caaq 



t aatgc g c 
aaaatagaat 
gg-cctggct 
acrtgar-— 
aagagaatca 
1 1 a tgaagct 
t ggaaggtca 
attcgo- acg 
a ::::a ga aat t 
a actggaagc 
gaaa g :: zicct 
gatgggagag 
ag-tg-t gag 
cggtc-gcag 
a-aaagt ggg 
a gaagatrta 
tgctattgcc 
gta-^tccta 
tggccaagac 
at aga :;t t ::a 
-agaaatgg- 
agatcgagga 
t-ctcctgg 
g-gtgccacc 
atgatgtCH- 
aggttcccaa 
agaaaagc-- 
t 2a'2aztc 2a 
cc::atgtgcc 



a gt ::t ga ^at 
a ::t c a at a at 
gcgctgctgg 
ggt gtcga-t 
cg-ccgac-- 
ottrtgtact 
tgcc — g-at 
gaga-aggta 
ga-t g-a-t3 
ct tcattagt 
t: g a a :: t :: 3 1 1 
etc a ::acaga 
ggat at-tat 
a--ag-t :r a 
ctggccttg- 
ttt cagg::ac 
eg gt aa ga a a 
cgtttgaaaa 
cgrggatgtc 
t g3tct g--a 
tgtgttga-a 
t gaaagggaa 
gtgcccac^c 
gagggcagga 
t-tgtcac-a 
ggr-tgcag- 
agtgaacatt 
cacctctttc 
cgcttgaaaa 



gtt -ccgatt 
gcttttc-gc 
c-tttgtgag 
33taagaatg 
tgtgacggag 
g 2aa :: at 3 2 :: 
tattttaag:: 
ctca-tgtat 
tggtggttaa 
cacat gtcaa 
gt-ttttta- 
caggagt tgt 
ctaaagaaat 
tttagaga tt 
tttatggttt 
cag-:aagtg 
ccagtat ttg 
a-ag-tagtt 
cccac-aag- 
ctt-t gt-a: 
tggagtactt 
aga-gggaga 
cat 2Z ga ac 
aagaagag-t 
gtt :ttagtg 
caggt tgatc 
ctgt :tggat 
tgccaaga :c 
cttggtccgc 



tgaggtgaaa 

aa: tg-tt tt 

ccr cagccLg 

gaatgagtag 

ccccctgtga 

cagt gt gg-- 

tggtttcagt 

gt-att — ta 

::aggaaa:;::g 

aaggatctgg 

::caa at ::a 

g:ag::atttg 

ataaart ::tt 

a::tgggaaaa 

tct::ttagat 

^g^tgttct g 

gaaaaggagt 

ggagaaga-c 

agctcagagc 

aatgtcag — 

::aaggtaatt 

agaaat tgt a 

caaacc a teg 

etttge ::et :: 

ecttgggeet 

tttgag::ttt 

tcttta 3a at 

aecaeaagcg 

tttgtgaaaa 



25C 



7 0 
e ': C 

9^ 

1 : ■: 0 

Iv t'O 

1 1 C' 

1150 

1.; 0 J 
1.;^ 0 

1 .': 0 : 

1..: 

1 1: L 
1 :■ Z 0 
Ik CO 



ggga-atgtt 

taa gggt aga 
c-a-agat gg 
tgaattg-ct 
c a:: ra" ag :: :: 
rgaagtt g-c 
tgr gatggaa 
--acc-tgt 
ggttggcaaa 
igt gga-caa 
::-c-gaagca 

ZZq-JjZZ 2-2-2 

g3t:g- agtrt 
a ::tto-::agca 
3 2t, 2 2 agtaa 
a gaacaaaa :: 
aactgat-ag 
ztzta agt ac 
g ::tga aatt t: 
tcctaagacc 
gctgtacctg 
tttcttccaa 
a ::tggattca 
artgatittc 
agatctttac 
tgatttctga 



tgtagccctg 
a aggar *: 2ta 
agagcatagg 
agartattg- 
t-ggggttiga 
ggtacaa a at: 
aga-tt-gc- 
aatccaagc t 
c-agca-ac- 
c-ttgttaag 
cttt::t -tgt 
aa g gc ^a 3 at 
ggaaag:ca- 
agg3caga-a 
g-tgacccct 
ctittga g aac 
cttccgccag 
ttgagggtaa 
aaga at: a 2Zt 
gttctaaata 
ttgta rg zca 
agttttagat 
cttggtggtt 
taaaa zzaaz 
tttttaaacc 
a.aatgcgttt 
aaggtg-ttr 
actaatggtg 



ggtggcagtg 
aaa ggt atgc 
gaaaggtc r a 
tctd a aa gg 
aca gt: aa gc a 
ggc2 agttra 
z agaatgr ::a 
zjcactzztc 
tc.a ac r aaa a 
aat t tcttga 
aaaggg--ag 
acagi-t:-- g 
::ac a ga r a g:: 



aaa za g. 



cat 2Za 



atgg 



gagttg 
aaa ::ac 
ataa a 



a ata 
a ga a 
at-g 
gatgtttatg 
tttgtotgct 
ttta gta tt t 
gactctt ate 
agaaggagg- 
tatggct-at 
attttca tea 
ttggaagaa 2 
atatattaga 
ctaattcaga 



gtacaaatta 
agtacag^ag 
cttctagttt 
ctaa ata ttg 
-attg-tgca 
2agaggaata 
gaa ta a tata 
tgg — tg-c- 
tttttttaat 
agtgatttat 
attgtaaata 
t ::at a a ::ta z 
a 2 ata aagga 
tga--agact 
ata ggccata 
c::aagaatta 
tttggt-tgt 
aattagaatg 
atgattgtgg 
gtagtotatt 
ttata gttta 
cctgt agtaa 
taga a gatga 
tec 3t t tgac 
gttt -aaatg 
tttgetatta 
agcaat tata 
gaaat ggaaa 



ttatgatgca 
tatagaatc 2 
tgt rtgttac 
t tt gt ggga a 
atgt ggtacg 
gaaggta-tt 
gt t 2aa gac :: 
::atgt t act a 
::tta ga ::att 
::taa aa ta a a 
ttt-aga-tg 
t-aa-t-tgt 
atat gtgtag 
tggc-c-tgg 
ct acaat tgc 
ttcaatggtt 
at ::tga ::act 
aat ::at agaa 
ta 2a agata g 
tgttgtatat 
ggaaaatat t 
tatt ::aatt t 
attcaggcac 
aagctgtaga 
gtaaattctg 
ggtagttta- 
attacat ctg 
gtgaaagtga 



170 J 
17 tj 
1?0 J 
1 :'■ 0 
1 .^0 0 

1 -t-;. 



1 



2 -] 0 



gatt-tctgt tgtcatcggc attccaactt tttctctttg tttttgtcca 310:_ 
gtgttg^att tgaatatatc tgtttctata aataaatttt ttaagaataa 315' 

??.T 

H'l'nKD sapiens 
:-;jO:> 3:- 5 

Met Le ?he Arg Asn Arg Phe Leu Leu Leu Leu Aia Leu Ala Al. 
1 ' I ^ I') 1 

Leu Leu Ala Fhe V.j1 Sor Leu 3er Leu Gin Phe Phe His Leu LI-: 

Pro Val Ser Thi P: Lys A.rn Ciy Met 3e.r Ser Ly= Ser Arg Ly 

Arg ri.e Met Ere A-f P-o Val Tnr Glu Pnii Pro Val Tnr Asp 

Val Tyr Glu Ala Leu Leu T;/r Cys Asn He Pr:> Ser Val Ala 

Arg Ser Met Glu Gly His A.l a Pro Hi.s H.;.:r Pne Lys Leu Val o 



•/al His Val Phe l:e Arg H.i s Gl.y Asp Ar^:: Tyr Prj Leu Tyr '/a 

100 10 

lie Pro Lys Thr Lys Arg Pro Glu He Asp Cys Thr Leu Val Al. 

110 lie i;.- 



i'-. i' 



Arg Lys Prci Tyr H.:.s P.ro Lys Leu Glu Ai i Phe lie Ser 

i:^= iv; 



1 "- 



Met 3er L;/s Gly 3er Gly Ala Ser Phe Gl'^ Ser- Pr-j Leu Asn So 
I-IO Ho 



1 L ' 



Leu Pro Leu Tyr PrC' Asn His Pro Leu Cys Glu Me: Gly GLu Lo' 

loL >v- 

'rhr Gin Thr Gly Val Val G.ln His Leu G.^n P.sn Gly Gin Leu Le 

l"': 11" 

Arg Asf' He Tyr Leu Lys Lys His Lys Lou Leu Pro Asn Asp' Tr^. 

1 8 1 Ci 1 0 

Ser Ala Asp Gin Lou Tyr Lou Glu Tnr Tni' Gly Lys Ser Arg ':'h 

.L'lO 2 I.: -Hv 

Leu Gin Se-r Gly Lo'- Ala Leu Leu Tyr Gly Phe Leu Pro) Asp -'h- 

;:i': 2:1: 22 

Asp Trp Lys Lys He- Tyr Phe Arg His G..n Pr^j Ser Ala Leu ?h^z 



:ys 3er Gly Ser "ys Tyr Cys PrD Val Arg Asn Gin Tyr Leu Giu 



•4 5 



LjVS 31. u Gin Arg 



._■ 6 C' 



In Tyr Lea Leu A:':( Leu Lys Asn Ser '.11 

C "I - 

lie Vii Asp Val Pr 



>-ia Glu Lys Thr Tyr Gly 3.:.u Me: Ala 
Liz- 



Tnr Lys Gin Leu Arg Al i Ala Asn Pro lie Asp S-jr Met Leu 



His Phe :ys His Asn Va i 5^;r Phe Pre 



1 j 



Tnr Arg Asn Gly 



'/:li Asfj 'At:*: jIu 
Asp Gl'^ Arg 31u A.r-;i Ar ? G...u Lyc Ly 



IS Phe L-/S Val He L'-s Tnr Hi.s 31n He Gl 



Tyr Pne Sly Tyr Ser 



:u Leu G:y Ala His Pr-j He Leu Asn :^ln Thr He Giy Arg M-r^ 



■ :^l.n Arg A: a Thr C-iu Gly Arg Lys Glu -.^.u Leu Pne Aia Leu Ty 



Ser Ala His Asp Val Thr Lr-ji Sa-r Pro '/a 1 Leu Ser Ala Leu .Sly 



L-rj Ser Glu Ala Arg Phe Pro Arg Phe A..a Ala Arg Leu He Phe 

.lOO 4"'^- 



G.\.u Leu Trp Gin Asp Arg Gl.u Lys Pi'O Se: 

■i 1 0 4 1: 

He Leu Tyr Asn Gly Val Asp Val Thr Ph^ 

'Sin Asjj His His Lys Arg Sf^r P'ro Lys F'l i 



Glu K.i 3 Ser Vai Ai'o 
41.0 



His Thr Ser Phe Cys 
4 3:;. 

Met Cys Pro Leu Glu 
•IL'l 



Asn Leu Val Arg Phe Val Lys Arg Asp 
4 '■5 



let Phe Val Ala Leu Gly 



4 K 0 



G.ly Ser Gly Thr Asn Tyr Tyr Asp Ala (lys His Arg Glu Gly Phe 
470 " 475 480 



186 
2 4 
C'NA 

Artificial Sequence 



Synthetic oligonucleotide probe 



Mjn-^ 3-6 

z::ji..-.qz.jijzt tagag::tc::a jazc 24 



:;:1.0 



?•■• 7 

Ar::ifi3ial Sequen: 



i"-ynrhetic dI i 5 dhu ^ jt i de probe 



:z-it^c tctgcattg-g catgg 25 



Art. ifi^i. al Seauen::e 



Syriz'neziz -jI igonu 3 leC' t i ie prDbt? 



J -.i ::t '[^tg cca::2atgt:c a 1 1 1 occt gtaccagaaa tggctgtgtt 5 0 

. . : ] • :; 1. ? 
:i: • :>::a 

/. 1 0 - H-Mu:' s ao 



:iaaa aag-::tc a^taaagt 



-vgaa gaacagca; 



c tat tag a 5:: gaata::ggta gatttociat:: 
grggag::rat rtaagagata aaaacgaaat 
at .■:ct 1 r. ?,tg ggagtt::aag attgtg::agt aat. tggttag ga3t::tgag3 
._;c::.g-t: a^-aat-ggg gagagaaaag zggagai-^- g---g--ttg 

ca ::g-::g :: r tg aag^a^aaag ::agatag::ta g gaa tg a ac:: at:::::2!:ggga 
gtatgrggaa a::aacggagg ag2t::t:ga3t t::ccaa^t:gt ^2::att3tat: 
ggacgaagga actgct::ct:g a :::: t a gt gg t:taaggg::ag aattgaaaat 
aatt::t ;'gag gaagataaga argatt::3tg ::grgactgca ::cggga ::ta :: 
aaaggg-*:t.g tcctgrtggg aa^cztzzzg gggactctgt gggaga--gg 
at<gcac::-::ag ata::gctatr: cagttc^gga agagctggag aaaggctcta 
gggtggg.::ga cat^tccagg gacctggggc tggagrcccg ggag-t-gcg 
gagcgcggag tzcgcatcaz ccccagaggt aggacgcagc ttzz-zgzcct 
gaatccgcgc agcggcagct tggtcacggc gggcaggata gaccgggagg 



-t zt gtat 
g - gq at aaa 5 

gt— tta-gg 
rair.-g: jtg 
a jc:-gagt a 
c: g-ttgtag 
ja ggt at tec 
t a jattgt aa 
gag: -aggat 
t:c:-g-g-ga 
-o-r-a-gaa-gt 
cocaga-ggga 

tagaa aa a t :: 
ga-agggaar 
gggaa:c:cg 
a ::a ::caa ga 
a^^ccca'^ a ga 
-ga-c2cgac 
aca^cat zz^ 
actggggt a- 
^ttgcaagr g 
gcaacgtgr :: 
gagat ::ctgt 



gggggc-atc 
tga aa atat a 
3:tta:::ttc 
2act gagatg 
agaactct zc 
atogcgoaaa 
a-g-g-cct g 
- — --ga^gg 
a- gg-t-rgg 
-:g-g-gag- 
t 2 a ac gc: a 
ttccggtatg 
tt-agggaca 
t::ta-::::agat 
g^caaagr-- 
ggtcctca-c 
cattaa::"cg 3 
-aggtgatct 
ttacggaaat 
agg--c:tag 
•zc z zzaz z za 
caa Z'zcqz zq 
acaat cc 3a g 
t gtga a gag. a 
agggg-aagc 
tgtatgcgct 
aa agtgatgg 
g-:gagcctg 
accccgC'Zct 



aagt gt caat 
tggagtagaa 
gt gaaagcga 
:ggt:.-— t- 
gcagag-ta- 
atggagcoga 
ga--g3gaag 
ggg-ga ---g 
at g ga a :: g a 
gt:-?,ggaga 
cgac--t gac 
tg g a :: g acaa 
atar ::aa ::aa 
ggaagtg-aa 
tgat-a-tg: 
tctctcg-ca 
ccittta aat 
gttr zaz z-za 
ta 3tacagtc 
ot aca a zaz z 
cq-zaaa zz za 
gtcrt ->:tc 
aggagttto :: 
acgcc ^agai 
ctat-gtcct 

'ZCZ-ZZZtZ 

cgggacaa 
cgtg-tgg 
ccacgga^ 



ga 



t aaat ::taqa 
g t a ga agta a 
att a g aaat a 
z a z-z-z za zq z 
gagcr 2ag-- 
:: ggt agt aag 
aaaaggcrg- 
gtg-gzacag 
::aa::g3a::2a 
at -tgg^ctt 
ga aggag: z a 
ggcgg---aa 
taggggagtt 
g-aat ggata 
t-:. ggacgrg 
g-tcggtt — 
gt aaatgac- 
aggaaarcr g 
::agt -acaga 
acagtga-cg 
ra:ct-g2r g 
aggc::tcot a 
ct ::gcrt3tg 
ca ?.:tat tec 
acgrgtc-at 
gactacgag- 
cgcg-ac:cg 
accagaacga 
ggt tccactg 



catt-tgatg 7-"0 

ggga::attaa 7^.0 

aaaanagtg :j] 

-tgggarc^g r.^,r^ 

cgaaiiactca 9:."J 

t a::cccgaat 9':-':' 

tca:ca3ctg IjOO 

gca — g-gcg I'^z-J 

gcgtttg-t- llOO 

gggca^g-ag i:.:-:;- 

atgcggaagt 11 0'"' 

gtttt::aaac 11:0 

gga--argag L};Vi 

atg-aggata IVoj 

aa::ga::aatg 14 00 

cgaaaactct L-4:'0 

aagatt^tga 1. :-0 0 

r -::f:taa at 1 i:-tO 

-atagtcttg loj-; 

--a-tga:-g lo:=: 
aa-gtgg:ag 

tt -cg-ttat 1.7= ::: 

tgac::g---a 1 -O: 

ctgg2tgaga Ir:": 

z aa zz zzq^z 1 !' 

a gt cc ::ga ga I. ^OO 

:: ::c ::t cagca i^'.'OO 

caatgcgc::c ;^:u.: 'J 

g:gtggag::t 2100 



gg:t---cg3 t-cgcagag- 

cggga-t-tr 

■::ac jg::?:ga g — -tjcigg 

r-gg — gi::ca g?3::-a::gg- 

a-::gtg7:cg -?g-:ga:ag 

:: :; - r ga ;:t ::ag aact 

:.g;j-ag-ggr gij^^gcggcc 

— g— g?-g- r::agg--g-g 

t.t-agga;jg: ggc^tgaoag 

acggggigca ggctttc-tg 

acggac:.cg2 ggaagagrca 

::atgot :.gtc agc^aggaga 

oaggrga-t: g^tattttct 

tt jitatcaaa tottotttcr 

-ggagt g-ag -ggracga-- 

t3aag::aa::t ^itzczazc^z 

a ag z-z.^ccz a ::r.gt ::t jccz 

czazczazzz 3LZ zzaz zZaz 

cZ'-AZaa*: zzc agta ::t "it'jg 

ggghigt: t.ga gaccag:ctg 

aa.iaat a ::aa aattag ::cgg 

a-t.\gg -a^g -zqagz ^agg 

c-::a.-:it'?:i'gct gagattgtgc 

aa,a:to-. ate tea 3 313 

I ' :i J 

U ' :M6 
IJ- ' ETrT 

21"v' H'l'ino sap'iens 



c ::gg etacct 
aa-g-rt ggc 
rtcggtgggt 
a 3a gaga -g- 
-ag— e--t- 
::at 2 z z-z zaa 
2Z'j 3i aac zz z 
tc- g-g- -t 
gcgetgg-ae 
gag-g-cggc 
caga ::::art 
cc-gatet-c 
gctt rgaaaa 
aaagaragrc 

atag3::ca-:;t 
tgcetccgg- 
azctazczaz 
zaczzzczzq 
gaggccgagg 
accaacatgg 
gcgtggtggt 
agaat t get t 
eattgeaete 



ggtgaceaag gtggtggcgg 

tgt--taeeg t-tget-aag /'.'lO 

etg-aea-gg g-gaggtgeg .J- 

g-t-aag-ag ag--regtag 

ter— gr:ae rgt-a-g^t- 

gt-:tggegg a--t-gg-ag ;;v 

aga:;et:;a::t ::tgr.a ::et gg 4 ::■ 

t--tgg3-tt ::gr caret tg ^SO 

aagtea:g-e tg:tg-agg- 

gtegeaettt grgggegtgg 

eeeaegaggt ei:3::reeaee -.6: ' 

eeeeagee::a aeratg?.aga 

aagegage— ettctg-tgt 17: 

atgggrtaat tgaggtgagt L^': 

aattg^t^tg t-te-raage 

g-gg-3t-aa a-ee^tagg- 

gtaa::aggga ::t:aeaggtge J?: 



::tatetat 



; a tet a: 



t:a::aga::ggg ageet3a::g:: 

-gggtggate aeetgaggte 

agaaaerezg tetataetaa 

geaegt-tgt aarc--aget 

taaeetggga ggrggaggtt .: : ' 

eageetggge aaeaagagtg j-i-' 



:4 30.' 3i<G 



Met He 
1 

Leu Gly 
He Ar^ 
Giy Asp 
G.Lu Ar7 
A.L,^ Leu 
Asp Ar^ 
Leu Asp 
Val Glu 
Sec Glu 
Arq ?he 
3er Leu 
lie Val. 
Leu Lys 
Val Le. 
Ala Aro: 
Ala Phe 
Ala Leu 
Glu i31y 



Pro Ala 
lie Leu 
Tyr Ser 
11^3 Ser 
Gly Val 
Asn Pro 
Glu Glu 
rie Leu 
Val Arg 
Leu Glu 
Pro Leu 
Gin Ser 
Gin Asn 
Ara Ala 
Thr Ala 
rio Arg 
Ala Gin 
Gly Tnr 
Val Asn 



7vrg Leu 

Leu Gly 
2 J 

VuJ Pro 

Aru Asp 

Arg lie 
»') 

r\ r • .1 3 fzi r 
■:• !' 

.^"riu '-ys 
■J 

Mot: Glu 

i:o 

Asp He 




Tyr Glu 
1 7 '0 

G.. y Ala 

1 ■• ■: 
1 ~ _ 

Asp 

3or Asp 



Val Met 



Pri) Glu 



G.n Leu 

;.la Glu 
l75 



His Arg 
Thr Leu 
Glu jlu 
Leu jly 
lie Pr':> 
Gly 3er 
Met :;iy 
Asp Lys 
Asn Asi:* 
Me 3e.::- 
Ala Trc- 
Leu Ser 
Asp Gly 
Arc Glu 
Gly Gly 
Val Leu 
Tyr Arg 
Leu Val 
Val Arg 



Asp Tyr 
10 

Trp G.'.,u 

Leu G,. u 

Leu Glu 

Arc Gly 

Leu VaJ 

Ala He 
1. 00 

''a\ Lys 
1 1 o 

As n A- a 

Glu Asn 
ll: 

Asr> Pr'j 
l^v;; 

Prc' Asn 

3er Lys 
1 

I'Jlu L'/s 
Asp. Pro 
Asp' A.: a 

'^al A^n 
Tyr 3.;:r 



Lys Gly 
Thr Gly 
Lys Gly 
Pro Arg 
Arg Thr 
Tlir Ala 
Lys Cys 
I.:..e Tyr 
Pro Tyr 
Ala Ala 
Asp He 
Thr His 
Tyr Pro 
Ala Ala 
Val Arg 
Asn Asp' 
Val Pro 
Ala Thr 
Phe Arg 



Leu Val Leu 
15 

Cys Thr Gin 

Ser Arg Val 
■]l 

Glu Leu a 
0 0 

Gin Leu Pno 

Gly Arg iLe 

Gin Leu Asn 

31 y Val G:- 

Phe Arg '"Jlu 

Thr Glu Met 

J 1 Lys r-i. r. 

' ,', c 

Phe Ser Lv-u 

1 .-. i". 

Glu Leu V.:il 
H: 

His His L'LU 
LlV 

rhr Gly Tnr 

Asn Ala Pro 

2 A 0 

31u Asn Leu 

Asp Pro A,rp' 

Tyr Val Asp 
Lo5 



Asp Lys Ala Ala Gin Val Phe Lys Leu Asp Cys A.?n Ser 31y Thr 
l:?0 j-i^ T'^O 

lie- Ser Thr lie Gl.y Glu Leu Afp His Glu Glu S^lt Giy Phe ".yr 

3.1:. 3:0 

Gin Met Glu Val GLn Ala Met Asp Asn Ala Gly Tyr Ser Ala Ar? 

Ala Lys Val Leu lie Thr Val Leu Asp Vul Asn Asp Asn Ala r'rj 

Glu Val Val Leu Tnr Ser Leu Ala Ser Ser" Va L Pro Glu Asn ::^.-r- 

?r-:. Arg 31y Thr L'-'U He Ala Leu Leu A.-r. Val A.;;n Asp ^In Asp 
5 l"' ' 3~:- 

Ser jIj jIu Asn Gly Gin Val lie Cys Pne He G.l.n Gly Asn Lou 



Pro Phe Lys Leu Glu Lys Ser Tyr Gly Asn Tyr Tyr Ser Leu '/.^l 

y-'-:. A'.}-: 4::. 

Thr Asp He Val Leu Asp Arg Glu Gin V.:;l Pre S*:'r Tyr Asn T'.e 

4 : O 4 1: 4 . 0 

Thr Val Thr Ala Thr Asp Arg Gly Tnr r'r :> Pro Leu Ser Thr (Viu 



Thr His lie Ser Leu Asn Val ALa Asp Thr Asn Asp Asn Pro Pr-: 
4 4 0 4 4 ^= 4 0 

Val Phe Pro Gin Ala Ser Tyr Ser Ala Tyr He Pro Glu Asn Asn 



PrC' Aru ^ly Val :^er Leu \'al Ser Val 'Inr- Ala H^s Asp' PrC' /.sr' 

4 "7 0 47 ^ 4k:;- 

Cys Glu 31u Asn Pv!a Gin Me Thr Tyr Ser leu Ala Glu Asn 'Ihr 

4:.r " 4.''-: 4 

Ele Gin Gly Ala S^;r Leu Ser Ser Tyr Val Ser He Asn Ser Asp 

Thr Gly Val Leu :'yr Ala Leu Ser Ser Phe Asp Tyr Glu Gin I-he 

^15 r:: f^z 

Arg Asp' Leu Gin 'v'al Lys Val M^e t Ala i\rg Asp Asn Gly His '- yo 

z :r li :z ■•41 

Pro Leu Ser Ser Asn Val Ser Leu Ser Lf.u Phe Val Leu Asp (iln 

C ,* t I., f. f : I _ C_ 

Asn Asp Asn Ala Pro Glu He Leu Tyr Pre Ala Leu Pre- Thr Aiip 

5-C 165 .'7 0 



31y Ser Thr Gly Val Glu Leu Ala Pro Arg Ser Ala Glu Pro Gly 

j75 :.rO r^: 

Tyr Leu Val Thr :v/3 Val Val Ala Val Aj.v Arg Asp oer 31y : n 

Asn Ala Trp Leu oer Tyr Arg Leu Leu Ly:-: Ala Ser Glu Pro ':'.:.y 

Leu Pr.e Ser Val ^^ly Leu His Thr Gly '^lu Val Ar"? "Tnr Ala Ar^; 



Ala Leu Leu Asp Ar-g Asp Ala Leu Lyc •;. :r: Ser Leu Val Val Ala 
♦it o -i 4 :■ 



i.jt-j ^ 

'3 0 



Val Gl.n Asp His ! y 31n Pro Prj Leu oer Ala Tr.r Val Thr 
»j ^= 0 '5 !" 

Thr Val Ala Val Ala Asp Ser He Pro Val Lej Ala Asr. Le 



Gly Ser Leu Glu Ser Pro Ala Asn Set jIu Tnr S-iir Asp Leu Thr 
0 o r ~. * '< ?\ 

Leu Tyr Leu Val '/^il Al= Val Ali Ala Val Ser Gys '/al Phe :.eu 
h'?:' 7i"-": 7.:.^. 

Ala Phe Val He i.-vu Leu Leu Al =, Le.. Ar:; Leu Ar-g Arg Trr^ H.:.s 
''10 71:- Tj-; 

Lys Ser Arg Leu L-.-u Glr. Ala Ser Gly Gly Gly Le^ Thr Gily Ala 
/■;:^ 70^1 7,:: 5 

Pro Ala Ser His Pne Val Gly Val Asf' G.: y Val Gin Ala Phe Leu 

u 

i31r. Thr Tyr Ser i:is Glu Val Ser Leu Tr.:" Tnr A^p Ser Arg Lys 
7^^. 7^'.0 7n:- 

Ser His Leu Me Phe Pro Gin Pro Asr. Tyr Ala Asp Met Leu Val 



r Gin Glu Ser I-'he Glu Lys Ser (jIu Pr<-' Leu L^u Leu Ser i7-.l y 



/ . 



Asp Ser Val Phe S^-r Lys Asp Ser His i!^.: y Leu lie Glu Val Ser 

Leu Tyr Gin He Pne Phe Leu Phe Phe Phv A.-^n Cys Ser Val Ser 

Gin Ala Gly Val G'.r. Arg Tyr Asp His Ser S.Er Leu Arg Pro ;.l. n 

Thr Pro Arg Leu L^'S Gin Leu Ser His Lnu Cys Leu Arg C:ys Asn 

64^ 3.L.0 3H 



Ara Asp Tyr Arg :ys Lys Pro Pro Thr Val Zys Leu Ser lie Tyr 
:■ 6 J 6 0 5 8 7 J 



Lei S'-r lie Tyr Lea Ser lie Tyr Leu Ser He Tyr Leu Leu Leu 

Ser Cys Thr Asp -^l.y Ser Leu Tnr Pro Val He Pro Val Leu Trp 

r 9=j E 95 90C 

■llu Ala Glu Ala Gly Gly Ser Pro Glu Val Gly Ser Leu Arg Pro 



910 



■9 1.^ 



:'::a 

Artificial 3equen::e 

Synthetic -jI igo'nu ::le-:'r i ie prur^e 



:tg x.q3La?.::qz7.2 cac 2 3 



fiHA 

Artificial Sequen-; 



Synthetic j1 i g-i'nucle Z't i ie pr-:ibe 



-.Mgccg^a ttgt-i^ttct qjzz 2 4 
4 0 



:^ 1 • 7v.r t if icial Sequence 



Synthetic ol igonu :: Le : t ide prijbe 
':.C-':,i.c'. atga aa gagaacgc c::ca(jatcca cttgtt cccc 4C 



,i: • ijUA 

: 1 .v i-i'-.mo sapienc 

:4 j i> : '-4 

cccag(4ctct agtgcaggag gagaaqgagg aggaccagga gqtggagatt 50 
cccagttaaa aggctccaga atcgtgtacc aggcagagaa ctgaagtact 100 



■::^gqqcct cct ccactggqtc ::g3atcagta ggt-gaccc::g 

g ;aagacc tcai^catggg a:gcrcc::ga :::t3gtg::gg 

^lat-jttcotg ctcttgctg-g ggggagc::tg ggcaggacac 

agij-igga-aa ggrg-tgggg gjcoatgagt g::caacc--a 

^g;:-.:agg::gg c::f:gttcca gggccag::aa zzacz. zt-jt j 

:..g:uggtggc aactgggtcc ttacagctgc ccactgtaaa 

a :: a-.:agt acg c :: t-g g gaaa zdica -^cczac agaaiaaaga 

:: a 3. 'J aaa rac c^gtggf:::a -^zczazcz-za ^ 3c g 

:: ga*.. gt ggag gac::acaa::c atgatctgat gctcct ccaa 



a g ? : a r 



a :: ?o a 



at 7 ^t 
tgg-ag 
g-t-.:a 
t g : g 
otagg 



:aaa gtgaagcrca zzajc::z j-jz 

-jczzq g-:agaa'::t:g zsiczjzcz-za ggctg?gg::a 

;jagag aattttcctg acact c:. caa zzqzgca-^aa 

c.agaa ga a ?r era g g a tg ::t t acc ^ggggi'agat 

?t gtg ::agg::ag::ag ::a aa ggg get gaca?. gtg^^ 

^cc-c ctggtgtgcg atggtgcact ccagggcatc 

gacrc ctgt^gcagg zzcqacaaac -tgg-gtcta 

::ta::c tgjactg'::at ^aagaagatc ataggrag::a 

ataag cactagatct cccttaataa a ::t ra r.aa rt 



c ::cctggatt 15'" 
::3aagacgtg 2 0-; 
t-cagggcac 2:-.:: 
rt-gcagcct 3::.:; 
g-ggtgtcct: 3:-:. 
aaaccgaaat -lOO 
tgg — ::agag ; :•■: 
a-aa-agcig 5j: 
ctg::gtga-c 
agat::attg: oOv 
ctgt-accag 6:v 
gtaaa.:;at-::t TOO 
ca:;agatgg-:: 7t ] 
aggg::gatt : f j: 
aca tc-tggg z-lO 
ta-::aaca!:c 900 
aggg-tgatt 9:.-; 
-tctggttc 999 



' }:95 
• 2 60 

2 I :• ' Hono sac i-'-ns 
MOO ' 2^5 

Met Gly Arg r ro Ar-ri Pro Arg Ala Ala 2ys Tnr 
Leu Leu Leu Gly Gly Ala Trp Ala Gly His Ser 



Asp) Lys Val Leu Gly Gly His (31u Cys Glri Pro 
Trp Gin Ala Ala Leu Phe Gin Gly Gin Glr. Leu 



Trp Met Phe Leu 

15 

Arg Ala 31n Glu 

.3 C' 

Hi-S S':'r 31n ?rci 
■15 

Leu Cys jiy Gly 

K>0 



Vai Leu Val Gly Gly Asn Trp Val Leu Thr Ala Ala His Gys Lys 
6^ 70 75 



Ly3 Pr-.' Lys Tyr Thr Val Arg Leu Gly Asp His Ser Leu Gin Asn 

8: &5 

Ly.:'. Asr^ G'.y Pro Glu Gin Glu lie ?rc. Vai Val Gin Ser Tie Pro 

9^ IOC I'l: 

Hi.:' Pr-:- Gys Tyr As:\ Ser Ser Asp' Va.l Asp His Asn His A^r.' 

ii: 11= 1^:;= 

Le .i Mor L^vu Leu Gi:. Leu Arg A;-;p' Gin Ala Ser Leu Giy Ser Ly.- 

1.;;: i.-;: 

Lys Pro lie Ser Leu Ala Asj:: His Gys Thr 1 n Pro i3iy 3:.r: 

14 0 14 ^. IS:. 

:.ys Cys Th': Vai Ser Gly Trp ^...y Thr Val Thr Ser Pro Arg jiu 

1^.:- ' l':C ' lo' 

Asn P:.e ?rr Asp Thr :.eu Asn :ys Ala G.lu Val Lys Lie Phe Pro 



Lys Lys Gys 'i 1. i Asp Ala Tyr Pro G... y Gin He Thr Asp G.: y 

i;^': lA- 

Mo:. V.il Cys Ala -'My Ser Ser Lys Gly Ala Asp Thr Gys Gir. ^..y 

i 0 '.■ 0 o J L : 

Asrj Sor G-y Giy Prj Leu Val Zys Asp G^y Aia Leu Gin Giy lie 

Tnr Ser Trp Siy Ser Asp Ptd Gys Giy Aj: g Ser Asp Lys Pro G^y 



•/al Tyr Tnr Asn lie Cys Arg Tyr Leu Asp Trp lie Lys Lys li^. 

j^C 2bi 

lie G.i y Ser Lys G 1 

. • 1 0 : 
i] i> 

F'L'A 

/'.r t L f i c i a 1 S que n c e 



:''ynthetic oiigonucieotide prote 
I ''lO: • .-t6 

'<i<;ii:c* ocag aataa.-.igatq cccc 2 4 
LUA 

Artificiai Sequence 



Synthetic oli-g iinucleot ide C'r~be 



gqr gc-3.:itga tct gc ^ag ?c tgat 24 

1.; - :j:ia 

.": 1 }■ ■' A r t i f i c L a i 3 e quen ce 



- oynthetLc o L Lg-jnucieo*: ide p'r:-be 
■1 00 3 ^8 

i g.fi iat i :: ::t gtgg:.tra?u ccat::c::aaa o::cctg::tac aacagcag 4 8 
_ 1 0 * 3- 9 

;, 11 ' 

: 12 > [oiA 

.". 1 ? • H :m :> s apiens 
■I 00 3 9 

■:g::7o-::gt:g -ac-gggcgg g^igag-g-c :--tg-gg-- -gg--cg-g: 



gc-g-g--?- -cacg-— --a =-c--gg-c- g-g-::c3Cta 

gggcocgc?- c-gcg-c-gc gcccaggtga gcg--.— goc 



ggia-coggc ggatt:- 



:g cgcgt-aaa.: 



:g3- : 



:a t a a a a :: at 



•:-c-gca-gg zs^s^rz^z^-^-zazz 
z ■^'Z'Zqc^^.a.cc z^z.d.ccaz z rt 



5? 
100 
] :-0 



cg::jgcgagg c-c-gccccg gcccg-c-cc g---cgc--- 3 g g g gg ? 



toav-c*. gg-ggc-cg- g-tg-gag-g cc--g--agt -::gcgccg-- 

g--:cc-::rcg cc-tgtg-g- --tgcgcg-c cr g-g ^accc g-ggcccgag 

cc-agc.-aga gcogggcgga g-ggagcgcg ccgag-otcg tcccgcgg-c 

ggg-cggggc cgggc-gtag 3gg-ggcgcc tggatgcgga c-cgg--gog 

ggguga.:ggg og-cog-zr- gaaacga — t tcagtcc--g a-g-g---cg 

:--:.-ac:-ct acgatgaaga ggg-gtccgc tggagggag- ::gg-tg3tgg 

-avrggrgct gtggc-gcag gcctggcagg tggcagcc-- arg-ccaggt 

gco-.girgtat gctacaatga gcccaaggtg acgacaag::t gcc::ccagoa 

•■--'■J-^^'g gctgtgcccg -gggratccc rgrtgccag: cagrgcatct 

g^argtgc cagctgccag -*t-cgtgcc 
zzzt gtqgc*:gc<: 
accg gcctggccc 



•1 OiJ 



.gatgcggcr gcv 



: cgaatgc g :: tgg ::ccgaa:: 
:ctggagcag -tggacctoa 



g::gataatgc acagciccgg tctgtggacc ctgccacatt 3ca-:;ggcc*:g :^00 



■ggccgcct ac 
■zz za-zdica zc 



qz-jtq^zcza 
a::actctato 

rgtgt gactg 
•ggcrcctcct 
t 5 a ::ct ::aaa 

CO g 5 -cot t a 
— 

a-tggag-c:: 

rgc ::g-ccgj 

aatga i:*:. ::ac 

tgcagc jcgg 

-J -eg gag 

-gtct gggc3 

ctcag^tg-c 

cgr^ggt get 

aga ?-gtg-t 

-cgccaagc- 

tccctgatgg 

tt a ^agggtt 

atcj-ggtat 

gacgacgtgg 

:210 ' 4 JO 
:211 • 473 



acac gctgca 

ttccgcggc2 

gcaggca-tg 

t ::ttcctg::a 

ggg-t g:aca 

tgtgca — -g 

tgttt gc-aa 

cgtgcc-t gc 

-cgggca-g- 

crgaggtgcc 

cg-ctagctg 

:: ::at :; ::ca t 

c-aagt grtg 

ggaagac-ag 

tgacagc--g 

c-tttgggac 

cccgagggct 

gccaggctgt 

aggraggcag 

-race -age - 

gtgga-agtg 

eageag-eag 

ageegggegg 

aegretgceg 

eggeggcag- 

ata ga g at at 

aataaaga gc 



::ctggaccgc 
tgg-tg:e-t 
eetgatga z a 



egg: 
geet 
ea t g 
eaa t 



aa:ege 
::gae::g 

-t atea 



agt aeetgag 
eeaerctggg 
::rgeageet :: 
::eaatgae:t 
tgga:::gg:a 
eeag::::agat 
etteggeagg 
eegggeaaeg 
tctg-ctggc 
cegage3a::e 
teaegeaaga 
-gggggtgge 
teacctgcag 
ettgggcc::t 
gtgtgtgtae 
eegaecegtg 
e-eg::eaeee 
gt 1 1 gtt z-za 
gcattttatt 
t ::ttttctta 



tgcgge::tqc aggagctggg 

g::agtaecte tacetg-agg 

eette::gcga — t ggg::aa:: 

atcte::ageg tgeeegageg 



.^50 
1 0 0 



1 ■ 



act 3 ::a-eagaa3e ll^'j 

gtga ::cttg g ::egeetcat g 

g:: get gee:: a etgaggeeet 

ge t ea acga :: aae z ::c tggg 

— tgg-tg^a gaagtt — g- 

e cge aaegee t g g ::t gg ::eg 

g::agggctgc getgtgg^ea 

g g g-::cac';:g a t gagg ag z-z g 

ge::g::t ga::a agg:::t::agt 

-aatg-g::tg aaggga::geg 

getetg g ::e :: a - ggea :: ate 

tct getgag:: ecc-geteae 

a gg gt tee a :: : t rgggee 

ae-::gea ::eeg cage :: act ge 

ggga zz ggt g aeteagaagg 

cet ::aee--:: etggg::etgg 



getgacec':: :: a g :: ggaeaea 

at a -gg ggt:: tetet-ea-g 

ggg::aggeea gg::eaggt::e 

eeatete::a?, ce^at-atgt 

gaa^gccgc?. tc::eaceeag 

ttacttgtgt aaaaatat::g 
aaaaaa 2236 



1. 7 0 'J 
1.7.:';' 
18 00 
1 c .": 0 
IvC 0 
^. r -. 



:::l2/> PRT 

: 1 3 > He rr.o .sap i en s 

Met Ly.^- Ar-? Ala .?er Ala Gly Gly Ser Arg Leu Leu Ala Trp' Val 

1 ' ' 5 1.C 15 

Le-J Trp- Leu Glr. Ala Trp' Gin Va.l Ala Aia Pre Gys Pre Gly Ala 

?.0 ?0 

Cy3 Val Cy3 Tyr Asr. Glu Pro Ly;? Val Thr Thr Ser Cys Pro Gin 



Gin Gly Leu Gin A.l a Val Pro Val Gly lie Pro Ala Ala Ser Gin 

::-0 •>:■ 

Ar<:i ri- Phe Leu }{.: Gly Asn Arg He Ser His Val Pre Ala Ala 

^:' :. ^ ^ 

Ser Phe Arq Ala i::ys Arq Asn Leu Thr T.l.e Leu Trp Leu Hie Ser 

?! ^ 0 

Asn Val. Leu A.l.a /\:'q lie Asp* Ala Ala A^a Phe Tnr Gly Leu Al.u 



Leu Le:. Glu Gin Lf-u Asp l-eu Ser Asp As:\ Ala Gl.n Leu Arc Se.r 

::o 11:- l:^ 

Val Asp Pr-j Ala Tnr Phe His Gly Leu G.'. y Arg Leu His Thr Le\ 



His Le .: Asp Arg Cys Gly Leu Gin Glu Le;u Gly Pro Gly Leu Phe 
l";0 14:- :.:.o 

Arg jly Leu Ala Ala Leu Gin Tyr Leu Tyr Leu Gin Asp Asn Ala 
I Ik*": 

Leu Gin Ala Leu Pr-:> Asp Asp Tnr Pne Arij Asp Leu Gly Asn Leu 

1 " j 1 : 1 ! 

Tnr Hi^ Leu Phe L»/U His Gly Asn Arg Lie Ser Ser Val Pro i;.-u 

Ar<:j All: Phe Arg illl y Leu His Ser Leu Asp Arc Leu Leu Leu Hiz 

Gin Asn Arg Val Ala His Val His Pro }1 : s Ala Pne Arg Asp Leu 

::]^, j^: 

GLy Ar:: Leu Met Th.r Leu Tyr Leu Phe A.,:. Asn Asn Leu Ser A. a 

2 :j "i- 2 A 

Leu Pr-j Thr Glu Ala Leu Ala Pro Leu Ari:j Ala Leu Gin Tyr Leu 
2)':' .15-: 

Arg Lej Asn Asp A-zn Pro Trp Val Cys Asp Cys Arg Ala Arg Pre. 

2h-J 261 J70 



heu Ti:p Ala Trp^ Leu 31n Ly.s Phe Arg Gly 3er Ser Ser 31u Val 
21b 2 3 2 8 5 

Pr-."' Cy^ Ser Leu Pr-: Gin Ar-g Leu Ala Gly Arg Asp Leu Lys Arq 



Le- A.-.i Ala Asr. A:->p Leu Gl.n Gl.y Cys Ala Val Ala Thr Gly 

:-0 5 310 3 15 

Tyr Hi.? Pro lie Trp Thr Gly Arg Ala Thr Asp Glu Glu Pro Leu 

2iy L».'U Pro Ly^ :yc Gys 31.:. Pr-j Asp Ali Ala Asp Lys Ala cer 

Val L»ju Glu Pro Gly Arc Pr.' Ala Ser Ala Gly Asn Ala Leu Ly::' 

:;iy Arg Val Pro Pr-: 3Iy Asp Ser Pro Pr:. 31y Asn Gly Ser Gly 



Pr:. Arg His He Asr. Asp Ser Pr.:. Phe Gly Thr Leu Pro 31y S-r 

y-bC 3-:-5 3';^':- 

a:-:i G..U Pro Pro Leu Thr Al. Val Arg Pr Glu Gly Ser Glu Pro 

]':: ^'.z 

Pr:- G'^y Phe Pro 'I'hr Ser Gly PrC' Arg Arg Arg Pro Gly Cys Ser 

■;io ' ' 115 " ' 4:-: 

Ar : Lys Asn Arg Ihr" Arg Ser His Cys Arg Leu Gly Gin Ala Gly 

425 4 3:j 435 

Sot Giy Gly Gly Gly Thr Gly Asf. Ser Glu Gly Ser Gly Ala Leu 

4 4 0 4 4 : 4 .5 0 

Pr-:' Ser Leu Thr '.^ys Ser Leu Thr Pro Le-u Gly Leu Ala Leu Val 

4 55 4 60 4 65 

Leu Trp Thr Val Leu Gly Pre Cys 
4 72 

.:l":' 4i"l 
:l 24 
; 1 . . • : >i lA 

'A.:".' Artificial Sequence 



. :2"v 2ynthetic o I Lgonuclec't ide probe 
4u"':- 4 111 

I g':'::t<;ccct gcagtacctc tacc 24 

;i'i;- .;ii2 
2i;;- ; 4 
.il2:- LIIA 



: . : 1 J 


^ Artifi 


cial Segu 








' . ' ' ' ■ 


• .Synthetic dIL g-j 


nu z le 


jtide pr 




AO'': 


• 4 02 
*. g :.aqgt 


cact gg::ag 


■z tag 


g 24 




. ... J. ■.' 

:jl 1 


' -rj?- 
■ d:ja 

' Ai -:Lfi 


cial Sequ 


en i!!e 






:."J;}- 


• Syr.rhe 


ti:: oil go 


nu :: le 


I'tLde pr 


:.be 


•J ".' 


• 4 0 3 
:.a-:*. a ::3 


tgat ga :: a 


:: 1 1 


-grgarc 


:?ggcaa-ct 


:;■ i : 

11 
: 


• 4 ■■'4 

- 2 '^S 

- DIIA 

• ii"imD sapiens 








7 ? 


• 4-'4 
ag- — a- 


ggggag--:. 




uc r a a a g 






actcact gg 




tttctga 


d:^'-^*--'-d^^ 




:c -;.gat 


ac::gggg.ac 




a gtccc 


az:agaaz;Dgt. 




r ga — 


ig::aagia:: 


i at g 


?ag j--a 


g-gggaag-c 


:. aa 


ag-g-vaa-g 


tcrttcr ::r 


cttcctrct:: 


r :gggcrtac 




?g--r?aa 


rccaga.ag- 


t a::t 


-tg-ggt 


ggaggaaa-c 




•:tg- ra- 


-aatt-.ag- 


a a a g 


ga::ct gg 


g^ -t:ggag-a 



' ccagg ::ggg gggttagggt tgc:.t:;caga gggaacaaao 

g:::. :aaLrag gagao::g::gg azzz-jtzqzz aaa*:gagaaa 

aggat::*-gt g •::ggrca::a2a g.agc :: ::tg::g tgrtacgtct: 

ctagagagt :: ccttcgagtt ttt: raagrt gagrtgcaag 

aaacgacca:: tctccagtat ttctgg.acaa acaaatgt.g 



cagaga.jcag 



: -cggg act -cgtctc cr. ::tgaagaa 



tta'jatgrag gccaaaa::aa tat*:gagaac t.atataat ra 
ctattttcgg gtcctca::cc gcaaacgcag tgatg<g::agg 
agctggtgct ggairaaagcg ctggaccgag aggaagaagc 



tg ggtc ::tct 
gaat aacca 
--tc--agga 
:: 3rt t g ::aga 
ctcrggcggg 
gagggragct 
gagggaattc 
t acatttgca 
ctggarcgtg 
c-aa gtgtrg 
taat agacat 
gtgaa agt at 
tg ccgaagac 
g 3CC zaa^zZ'Z 
aaatacccaig 
tgagctcagg 



100 
ItO 

2 j j 



4 0: 



7 0': 
7ti; 

3 00 



tt a aca ::t ca 

t za g gtcta c 

gatttcct a:: 
a-g atcaatc :: 
gaaaaactt 

at-gccc:a-ga 
■g::grct gaaa 
agaaaacg-g-g 
:: g aaat zzq-z 
a-g a ga a a-gc a 
ga--3-tatg 
t :: a ar g a ::aa 
c-g ::ga-gaaca 
caga-ga — -a 
agga — -gca 
■g-gc^a— tgc 
— a-gtt. -eg- 
a.gg:.g2^g.gt 
gt-gct-gtac- 
cc-g.g.g-.ggcc 
gc-gactcgg.g 
gagct-ggtc 
-agqcrqctg 
tc aagg.a zaa 

ZZZCt^q-qq 

cc:gacc:ag 



ca gca ::t g ga 
atcga age 
ct at ag a gt g 
aggt^tc-g- 
-cacttrt 
ct t gacagga 
agtcccatga 
aaatg-a--g 
agt caeca tg 
rtgtggttg: 
aaaatca gtt 
ggaaaa-ttt 
gagcggaa*:a 
-cgataa-a 
-g-t-ccg:c 
acag-cc-gc 
gg-a-caa-g 
gc---rc 
-cg-c--oag 
gcggg:g-tt 
g-g-gtggtg 
-g-tg-agaa 
gagccgggct 
ccagaa-gcc 
tgctcgg:gt 
ag-gag:gcg 
tggcgagcct 
acggcttcrc 
gcocaggccg 



tggtgg-tct 
tgga cgecaa 
-agat-t -rg 
:a-gga-gta 
a agctccaga 
g aaaci gaa-:: 
a gcc aacac:: 
tr-tgatt-a 
-ctg-attta 
a ::*:t tc -a gt 
get — attca 
t a -a z z-zz a :: 
c aac at c a -c 
cac ag-tcaata:. 



-cgcccagat 
cga t aa tgcc 
aggacagt cc 
ga-a:aggag 
agagat t g gc 
ta a aa aaaca 
gaggcaagag 
age gat a gat 
ccagc -caat 
gttt ragatc 
ggaggat-ta 
t aacg gag ag 
atca-tgt :a 
ga:cgtg::tg 



:tca-::-aaa ::t :: -t aoac o 



c-tgcacat- 
c-:aggt :a- 
a -at z cct gg 
gtctctggac 
-a ga : -a : g g 
gt gctgga-g 
cggctccgcg 
a^ctggtija- 
tggctgtcgt 
gtgggcgoa: 
a.:gcggc.:aa 
-cgcgctcgg 
-cagcccta - 
acttgctca z 



-gcagcgtca 
-tact-gctg 
t ::t c - at :aa 
ta--gagg-c- 
-tcc:cggcg 
- caa :ga-aa 
ccctgcaccg 
-aaggtggtg 
a-cagctgct 
aa rggcgagg 
g:acaggctg 
:-accgccac 
-tgcctctcc 
cgtctacctg 



ctggcactgc 
cctga at t tg 
ggt aggcttc 
t raarggaga 
aaaac 3tt t a 
a-t-gatttc 
at g-t ggaa^ 
gtuaa-gacc 
a--ctga gaa - 
ttgattcagg 



a 3ca -t agac 
ctgaottggg 
atr.gc:gat g 
co: gtt cgt- 
gcg -t a -a ga 
-t g3::g-t-- 
cg-ggacaa: 
tgraggggtt 
ctgag::agog 
ct -gc--tt : 
ag.-tggtg.-- 



caa 
tgc 
gtg 
get 
egg 



gtgga-g 
gg--a-g 
g-a:-g-: 

gtg-tgg 
g-argtg 
aggeggc 



.'1 ■ 0 



4 00 



1 

Itv-; 



1 -ii ' \- 



gtggtggcgt 2250 



tqQ--t-ggt gtcttcgctc tt-ctctttt cggLgct--t gttcgtgg-g 220 

gt.g-jg-t^t gtaggaggag cagggcggcc tcggtgggtc grti^^tiggt 

go::::gagg;- cccctt^cag ggcatcttgt ggacatgagc gg-a^cagga 

■:c-tat-cca gagctaccag targagjtgt g:c-gg-agg aggcLcaggg .:4: 

•ic ::a atgagt toaagttoct gaagc^gatt azc-zzcaazz z zz-ziczcza 

■7r.g zzctqjj a aagaaata 3 aagga aa tt c tacc tt :: 3 2c a a -la actt tg Ji: : 

•;gtt::aatac tcagtgacca ::ag:.t gact:: zza-zazzzza r. aggcattct 2k'K- 

azztzqzqgz azzzccazqz caatgtitat zzczzzzaaz tr^tgtgtat Jo" 

■7:.aarattat acggatrta^ t ct :.gar c i": r i^tcatgttc zzz 

t.gttctaaag t5aaca:.::ta ocrt.tatrcc rggttctt 27 53 



■.21 .J 
■"'11 

■21 <. 


^ 4 05 

• 7?8 
•• p?:t 

• Hjnii) sapiens 




















"J I 
Met 
1 


• 4 05 
Giu ALa 


3er 


Gly 


Lys 


Le'U 


lie 


Cys 


Arg 
1 J 


Gin 


Arg 


Gin 


Val 




Set ?ne 


Leu 


Leu 
20 


Leu 




Leu 


3er 


Leu 


ALa 


GLy 


Ala 


Ala 


Pre: 


Arj 3er 


Tyr 


Ser 


Val 


Val 


Glu 


Glu 


Th r 
4 0 


GLu 


GLy 


Ser 


Ser 


-/a 1. 


Tnr Asn 


Leu 


ALa 
5 0 


Lys 


Asp 


Leu 


GLy 


Le-. 


GLu 


GLn 


Arg 


Glu 


:•:> e r 


Arg Arg 


GLy 


Va.l 
65 


Arg 


Val 


Va L 


Ser 


Arg 

"fC. 


GLy 


Asn 


^ys 


Leu 




Gin Leu 


Asn 


G In 


Gl u 


Thr 


Ala 


Asp' 


Leu 


Leu 


Leu 


Asn 


Glu 




Asp Arg 


Glu 


Asp 


Leu 




Gly 


His 


Tr. r 

1 '■;>': 


GLu 


?r'j 


Cys 


Val 


Arg 


Phe Gin 


Val 


L.-u 
110 


Leu 


Glu 


Ser 


Pro 


?:": 
LI : 


GLu 


Phe 


Phe 


Gin 


Glu 


Le j i31n 


Val 


I le 

12 5 


Asp 


lie 


Asn 


Asp 


H.. s 

1 


Ser 


Pro 


Val 


Phe 


Asp 


Lys Gin 


Met 


Leu 


Val 


Lys 


Val 


Ser 


G..U 


Ser 


Ser 


Pro 


Pro 



T 

1 



140 



145 



Thr Thr Phe Pro Lou Lys Asn Ala Giu Asp Leu A.-^p Val Gly Gin 

Asn Asn lie Glu A::.n Tyr lie lie 3er ?rr Asn Ser Tyr Phe Arq 

r.'o \:i Vr^: 

Val Leu Thr Arg Lys Arg Ser Asp Gly A:.q Lys Tyr Pro Glu Le'^ 

lifb ivc r?.: 

Val Leu Asp Lys A.: a Lr-u Asp Arg Glu G.'.u Glu Ala Glu Leu Ar«.7 

Leu Thr Leu Thr Ala L«.-u Asp Gly Gly Jer Pro Pro Arg 3er Gl', 



Thr Ala Gin Val Tvr I.:e Glu Val Leu Asi:* Val Asn Asr Asn 



Pro Glu Phe Glu n Pro Phe Tyr Ai c \'al 'i^ln lie Sei Glu As: 



Ser Pro Val Gly Phe Lou Val Val Lys Val Ser A. a Tnr Asp '/a 1 

Asf' Thr Gly Val Asn G, y Glu He 3*: r 'i'yr Ser L^;U Pne Gin Al u 

Sei- Glu Glu He Gly Lys Thr Phe Lys LVe Asn Pro Leu Thr Gl;; 

Glu lie jlu Leu Lys Lys f^ln Leu A-cp I-'he :51u Lys Leu Gin Ser 

<oe ^ :.io :.i^ 

Tyr Glu Val Asn He Glu Ala Arg Asp A-.a Gly Thr Phe Ser Gl\ 

Lys Cys Thr' Val L^-.u I.e Gin Wai He Asp Val Asn Asp:' His A:.-::. 

■. .■ t : ' ■ c 

.. .-■ . I '1 -I . 

Pre. Glu Val Thr Met Ser Ala Pne Thr Pro He Pr-:. Giu Asr 

Ala Pro 21u Thr Val Val Ala Leu Phe S^ji Val Ser Asp Leu Asp 



He G!.n Glu Asp Lol 



J 7- 

Pr'j Phe Leu Leu Lys S-r Ala Glu Asn Tyr Tnr Leu Leu Tn: 

i^i ^j:' 4:)' 

Glu Arg Pr^ Leu Asr' Arg Glu Ser Arg AH 31u Tyr Asn He Tm 

4iC ' 4 1:. 4J:: 

He Thr Val Thr A.-.p L'-u Gly Thr Pro 1-ler. Leu He Thr Gin Leu 

4j': 4 3-J 4 3^ 



Asn Met Thr Val Leu lie Ala Asp Val Asn Asp Asn Ala Pro Ala 

4 4 -J 4 4 Z- 4 :> 

Ph'.^ Tnr Gin Thr S^rr Tyr Thr Leu Fn-i- Arg 31u Asn Asn 3-:r 

4^i. 4 6:: 4^-:. 

Pr'j Ala Leu His lie Arg Ser Val Ser Al.":; Thr Asp Ar:? Asp St.r 

470 4:-^0 

Gly Tnr Asn Ala Glr. Val Tnr Tyr Set Leu Leu Pro Pr j Glr Asp 

4^^ 4:^0 4':^'^- 

Pro His Leu Pro L-.^ . Thr Ser Leu Val o-.-i lie Asr. AL; Asp As:\ 

5 00 ;;0: 510 

Gly His Leu Phe Alii Leu Arg Ser Le^ A^p Tyr :;iu Al-i Leu G:.:\ 

i:^ ] --. "; ': " J " 

Gly Pne Gin Phe Ar 4 Val Gly Ala Ser Asp His Gly Ser Pro Ala 



Leu Ser Ser Glu Ala Leu Val Arg Val Val Val Leu Asl* Ala Asn 

Asp Asn Ser Pro ?he Val Leu Tyr Pro Leu Gin Asn Gly Ser Al 31 

Prr. Cys Thr Glu Leu Val Pro Arg Ala Ala Glu Pro Gly Tyr Leu 

'"j ' '■• •". .- :"i 

Va.". Thr Lys Val Val Ala Val Asp Gly Asp- Ser Gly Gin Asn Ala 

*^ 000 

Tr}.-' Leu Sei' Tyr Gin Leu Leu Lys Ala Thr Glu Leu Gly Leu P.ue 

00 0 ♦ 1 0 01 

Gly Val Trp Ala Asn Gly :;iu Val Arg Thr Ala Ar^j Leu Leu 



Se:: Glu Arg Asp A.l Ala Lys His Arg L-.-u Val Val Leu Val Lys 

O.:"":- »: ;0 04 : 

Asp Asn Gly Glu Pr-: Pro Arg Ser Ala Tnr Ala Tnr Leu His Val 

0 o 0 0 V 0 0 ! 

Leu Leu Val Asp Gly Phe Ser 0;in Pro Tyr Leu Pre Leu Pro G.! u 

0 0 ^ 0 ' 0 'ii"" 0 

Ala Ala Pro Thr Gin Ala Gin Ala Asp L^-u Leu Tnr Va . Tyr Leu 

K I: " : Ot -"J 

Val V<il Ala Leu Ala Ser Val Ser Ser L-u Phe Leu Pho Ser Val 

tyO 7:: 7''.0 

Leu Leu Phe Val Ala Val Arg Leu Cys Arg Arg Ser Ara Ala A., a 

710 715 700 



.^•■^r V3I Gly Ar^ Cys Leu Val Pro Glu Gly Pro Leu Pro Gly His 

725 73 J 735 

Lou Vai Asp Met Ser Gly Tnr Arg Thr Lej Ser Gin Ser Tyr i^ln 

7 4 0 7 4 :- 7 50 

'i'yr Glu Val Cys Leu Ala '^ly Gly Ser Gly Thr Asn Glu ?he Ly^ 

755 7 6: 765 

;'r.-.-! Leu Lys Pro lie lie Pro Asn Phe Pr-j Pro Gin Cys Pro Gly 

770 77 5 780 

Ly:-; GLu He Gin Giy Asn Ser Thr Pne Prj Asn Asn Phe Gly Phe 

7.55 7 90 7 95 

/.-n lie Gin 



. 1'"' ' ■] 'lo 

• :viA 

" .:■ - Ar-tificial Sequence 



^ • Synt-heti:: j1 i.a-jnucle-jtide proh'^ 
■ -1 '6 

ga. ;cgc gcctgaaa::t qt 5 23 



■I:"' 7 



1 ■•; 



Artificial Sequence 



Synthetic 'jli ^ijnuclec't ide pr'jt'e 
1 "7 

tt':tca ttqacat:;qg eg 22 

•] ■ 3 
5' ' 

i:::A 

A.r tl f icia L Sequence 



Synthetic C'ligonuclec't ide prc'be 

•1 ."-a 

tt'/ctc cattcaggag gatctacci::t tcctcctgaa atccgcggaa 50 

-J 5 
1-7 9 

:•: :a 

ii'.'iao sapiens 



4 00;- 4 03 



a ::c ::acgcgt 3::gcc::a3gc gtccgccca:: qcjtcz^zzz acgcgtvccgr "t'O 

gcgcagc-gt gcgcoga^tg -ctctcggc- tgggcaatgg t--cgg-tgc :00 

cggt-gacja --g----g-g t-atg^ggrt crti^gg-tgg tgg-aagta- l:.-' 

-g^cgtgggt gcrgggac^c 3C3gt--g-g gogtggaggr tg-agaggaa ^O-j 

agtggti-gct ratggt-aga ggag-ag--t g:c::a---tr tc-aggtggg I:.:- 

gg-tgtgtac ctgggtgagg aggagctoct gcatga:c-g acgggccagg .'--Om 

a-sggg-ag- agaagagg-- aatg-ggtg- rgggg-tgga -a---aagg- 

gaccacatgg tgatgctgtc tgcgattcct ggggaagctg aggacaaagt iOO 

gagtt-agag c--:ag-ggcg tca-2tgtgg !:g — ggagga g-ggaggarc Ai'. 

::aaggcgcaa c g tcog aga g ag i:-::^ t c t •::tc::gga ^ gg cgccggagca r-O-J 

::a-::tt 3 r ::t g a^agagaaga g-jajzazz^z a::agag::rag aag::ggagga j 

atctga::gca gocccgaca g aggac^::caa zaacacz-jaa agrctgaaac 

:::::: ^aa a g gt: gaactgtgag gagagaaa:a t ta ::a gga*:*: agaaaattt:: : 

a::t:tgaaaa rtttaaatac gt ::a-::agga :: cttatggarr rtctgaacc3 '' '^. 0 

aaa:ggtagt ga:tgta::t:: tagt::ctgt:r t ta ::a :: :: 2 3 g tggrgr::gcc "tO 

ttt:tg:;3ag tttgg:: ::c::t cact:ttaa::t crotgo 3C :: g ggcalttciia KOO 

grt:::rt3a-::t trttgg::arc ggacgcat::^ ■:;agca'::ag::a g 2ct:::t a :: c : 

cagg::rtggo accgtagctg t t:-::::taat at tt::atrattt oaaggag^ta 

aa::':aatggc cagat::caac rataoaga":: gaacactgga aac a ctg a aa 'J: j 

a^ ::t ccattt ttaatcagar aggcatagaa gcoaagaaga atgcgg^ggc lO'jJ 

aact^aagc^ gac^aaatag g3c::tctr::3 cagcai^tttg ataaaaagtg lOtO 

'iggaotggtt gctrgtattt t^ctratrct ttrtaattag ttttattatg 11 CO 

*:atgc*:a r ::a ttcgaactga gagtattcgg tg<3craat::c caggacaaga 1 i :: ij 

g::aggaacat gttggagtagt gatggtctga aagda<gttgg aaagaggaac I'.iCO 

zz.caa':zzzt cg*:ttcagaa attagtgcta cagtttcata cattttctcc 12z'0 

agt:gacg::gt tgacttgaaa cttcaggcag atr.aaaagaa tcat::tgttg 13. 00 

aac<aactgaa tgtataaaaa aattataaac tgtjtgtttta actagtattg 13SL 
oaa^ia.jgcaa atgcaaaaa^, attcaatag 1379 
<210> 410 



Ill 
.:i2 

1 .3 



2-60 
F' I'T 

He mo sapiens 



:-100.' 410 

Me:. V.a: Pro Ala Ala Gly Arg Arg Pro rr<j Arg Val Met Arg Leu 



1 



IL 



Leu Gly Trp Trp Gin Val Leu Leu Trp Va.l Leu Gly Leu Pre VaJ. 



Ara Gly Val Glu Val Ala 01 u Glu Ser Gly Arg Leu Trp Ser G.lu 
J--^. 'U- 4:. 

Glu Zlr. Pro Ala H.i s Pro Leu Gin Val GLy Ala Val Tyr Leu G.l y 



Glu :;iu i:;iu Leu Le-u 41.? Asp Pre. Met 



Asp 



Gl:< j.iu Alb Asr. Ala Va.l Leu Gl;^' Leu 



Met Val Met Leu Ser Val He ?ro Gly 



oer 3er I'^lu Pro r Gly Val Thr Gy: 
1 : ■:■ 



Thr Gir. Gly Asc- Hi.-;. 
Ala Glu Asp. Lys Va.l 



1 



Ala ^ly i^ly AI3 vUu 
11'" 



As^> 3er Ar:j Gys A.-rr. Val Arc jlu Ser ^ev. Phe 



oer -jtEfU '.j^'.' 



1:0 

31y AI3 His ?r.e Pro Asp Arg Gl^ 
1-1 0 



PrL. :^l.u Val Ala Glu Ser Asp Ala Al 

Leu Lys Ser Pr-j Lys */ai Asn 



Glu Tyr Tyr Thr 
Thr jIu Asp Ser 



Thr Gl^ Ser 



Asn He rhr Gly L-.-u Glu Asn Phe I'hr L.e .1 Lys LM 

i:v: :-;g 



Ser Glr. ;-.so Leu M-'t Aso Phe Le 



Asn G.ly Ser Asp 



'.3— 

1 .: 



Glu Glu /vra 



Asn Me: 



.. I" 



Tnr Leu '/al Leu Phe Tyr Thr Prj Trp^ :ys Arg Phe Ser Ala 
Leu Ala Pro His Pne Asn Ser Leu Pro Ar:i Ala Phe Pro Ala 



His Phe Leu Ala .heu Aso Ala Ser Zln :i:s Ser Ser Leu Ser Vhi" 



4 S 



Arg Phe 31y Thr Val Ala Val Pro Asn He Leu Leu Phe Gin SI: 



/U 



Ala Ly3 Pro Met A., Arg Phe Asn His Thr Asp Arg Thr Leu Glu 

2 " 2 MJ 2 8 5 

Thr Lr-. Lys lie Phe lie Phe Asn Gin Thr Giy lie Giu Aia Lys 

2 '-1 0 2 .J 0 C' 

Lys Asr. Val Val Val Thr Gin Ala Asp i31r: lie Giy Pro Leu Vro 

?0: 310 }.i5 

Ser Th;r- Leu lie Lys 3er Val Asp Trp Leu Leu Val Phe Ser Leu 

Phe Ph^- Leu He Ser Phe He Met Tyr Ala Thr lie Arg Thr Glu 

<2-b ?.4U ?.4.:- 

Ser- I.:*:- Arg Trp Leu lie PrD ('.ILy Gin Giu Gin Giu His Val Giu 



3.55 



: i 1 : 



•; 11 



:j:jA 



.". 1 . • Artificial .Sequence 

1.. : ■ .-'ynthetia o 1 i gonuci eoc i'le prc-t-f 

cujagaqcca gaagtggcg? aatc 2-\ 



1 . 



• Ar t i f 1 c i a 1 S e que nc e 

• ::'yi:thetic ol i gonuclec't ide prc't'e 
("i .1 "■ 

.•;ca^grt3 ct5ct::::tg" cctgg 2.5 



Ar i f i ci a 1 o e que n :: e 
.-yr.rnetio o i i genu 3leo tide prc'tie 
ig'V ao\^-:az tgtac.ctag tcctqtttta cac::ccgtgg tgccg 45 









:g.i' 


a-r 


. ■::a 








:.:ll: 


• ] 


. .^6 


:.!!:.. 


■ b) 


JA 


:ji3: 




.■lino 



:-30:j ^ 3 14 

z?.::^j2tccj -ztzzztctjc cc :: ::t ::gggg tzqc jz-jczz 

ag:j;c:ccgg -t-g-tgctg ctgc::ctt:c tzqczlz^za 

■gg-i-ggc-gc qzqjq-zt-z^z c-zzczztjqc cagc-cga^t 

■gcgoa gcaat c-g :;aagcc-::a iro-g gtcaa c ::t g ::a gct-g 

r g aac ic^a -gaaca u g :'g g ot gc ::caa2c tgct gggc::a 

aag:;aggcg-: r=g.ga g - a g-gc -g-g --get: t-gg ace — gcigg 

g:.g--a--:g ga-a--aaga agtt:-:tg-g — cg-:.-ttc 



g-i^-^-gacga --^aga-gag a-:atc-agc :a-g-r.a: 



::a;ntgaagg a--g-tg-g3 zzzjjz: 



g-:::ga::a-g ct-gagtg-g a-:g 



- r 



t-cg-^-t-g 
agga-aa- 



:gr tag-ag-ga- -a^-t-^-gc -ag--a--ga 



a :: gat g ::t g :: 
-g-tg-ctg 
t ::::cctacaa 
tgc::a-gg-a 
r.g 5iga :: ::atg 
C :: a t gaa g za 
g---— g- 
g-t.-- g-gtg 
g-ttc- g 
ga---t- g-a 
ggaagc- -ca 



s 1 



aaggt 


atgtg 


aagcctgcaa 


aaat aaa a at 


g at gatg ac a 


a :;ga ::a t a a t 


» 1 •' ' 


ggaaa 


?-g3tt 


tgt a aaa atg 


a::t:ttg-ac:: 


g aaa a t a aa a 


g-gaaggaga 


»■ 


r a a 


tacar 


caaccga gar 


a zca aaat ca 


t -ctgga gac 


c. aag a gca ag 






rraca 


ag-r gaa-gg 


-grgtc-gaa 


aggga?.-cga 


agaaar-ggt 




■gcr. gt 


gg 


aa agacagcr 


tg^agtg-ac 


-tgtgaggag 


argaa zgaca 






;cgc- 


crat^tggc- 


atggga-aga 


aacaggg-gg 


ggag^tggtg 




.a L. ■ ?. a 


.^icgg 


tgaagcggtig 


gcagaagggg 


-sgagagagc 


r-aag-g-at 






g-ag- 


at-:gcaagc 


tgcagrg--a 


gtcccggcat 


c-igacggot 






iggcc 


tgct -cagag 


cacggctgac 


-attt-tgcr 


c:gggarctc 


10 00 




:-gtt 


•Z Z'Z ::aagcac 


actcctagct 


g.-ccagtct 


cagcctgggc 


1C5 0 


,..gc- t 




tg.-ttttgc 


acgt ttgcat 


rcccag-att 


tcctgagtta 


Hum 


t; aa..7g 


:M:aca 


ggagtggata 


gcrgttttca 


::ctaaagga a 


aagcccaci::c 


1150 


'ga.i ",c 
. ■ 1 / , 

:; • 


rtgta 

1 1 c 


gaaatattca 


aactaataaa 


atcatgaata 


ttttaa 1196 




ii'jmo sapiens 










•;-10-J.' 
Met L 


•315 

e a Gin 


Gly Pro Gl 


y Sor Leu L 


eu Leu Leu 


?he Leu Ala 





1 



11 



15 



His Cys Cys Leu Gly Ser Ala Arg ^ly Leu Phe Leu Phe Gly Glr. 

3-:- 

Pr-o Ai-.p Pne Ser Tyr Lys Arq Ser Asr. Cys Lys Pro lie Pr:. Val 

::: ^ ' ^-i 4: 

Asr: L^.-;u Gin Leu Cys His 31y Il.e :Uu "i'yr 31r. Asn Met Arz ^ 

C ' ^- C 

Pr: Asn Leu Leu Gly Hi.s Glu Thr Met Lys G]u Val Leu Glu Glr. 

Ma Gly Ala Trp I. e Pro Leu Val [let Lys 31ri Cys HLs Pr:. A-p 



Thr L-/£ Ly.? Phe L>-:-.; Zvs 3*;r Le 



D >- : ^ - T 



1 



Asc- Leu Asp Glu T!.r Lie 
1 



P.rC' lys Hii Ser Leu 



Val Lys Asp Aro Cys Ala Pro Val M.-t S.-r Ala Pr.e 



Va 1 G . r. 
1 

Pne 



Trp Pro Asp Met L^-u Glu C;/s Asp Arg P:ie Pro Gin Asr^ Asn Asji' 



Leu Cys He Pre L»ju Ala Ser Ser Asp i::s Leu Leu Pr.j AL; 



1=: 



Giu GLu Ala Pre Lys Val 



G.lu Ala Cys Lys Asn Lys Asn 
1 •5 



1 : 0 



Asr A.sp Asn Asp lie Met Glu Thr Le'U Cys Lys Asn Asp Phe 

l-t 

Leu Lys lie Lys Val Lys 31u He Thr Tyr He Asn Arg Asp 



Lys He He L*:-u C.. u Thr 
J i 

Gly Val Ser Glu Arc Asp 



He Tyr Lys Leu ;..-;n 
Val Leu Trp Leu Lys 



Asp Sor Leu Gin Cys Thr Cys Glu i^iu lU.-t Asn Asp lie Asn 
.LI":. ' .^0 



/\ ... a 
1 1, r 



Pre Tyr Leu V<il 11.. t Gly Gin Lys '^In '."^ly Gly Glu Leu Val He 

;:u-:- ^ . -t- 21 c 

Thr Ser Val Lys Arg Trp Gin Lys Gly C!n Arg Giu Phe Lys j\rc 
2 7 2 C- ^ 8 ^ 

He Ser Arg Ser He Arg Lys Leu Gin Cys 



2 90 



295 



J.l'j • Artificial Sequence 



Synthetic o L ig :»nucleot ide probe 



::gc tg rt ^ct get 3 21 



Art. ifi::ial Sequence 



.fynihetic :> L ig-jnucle :'t i probe 



:lv - .117 

■r.-:.a - i^gt jzazz jca.^ij zzjzc 25 



\rr.i filial Sequence 



Sv:\:.hetL3 j 1 iq z^nucie Dt i :ie probe 
4. "I "> •- ■] 1 

'•:*-..ct t-:-:^: ?.t tt5q^:;aq::c ::g a ::tt :: 1 2C zacaajcqza qaattgc 4 7 

2\: > i:;' 



J . ■• .-I'.-'iu-j sap Lens 

q-7aaqa:og -cqacgatgg cggggc:?a- 

2C<-iaqc2-2 2q gg— ctqrgc gcq:ag-?gg 

cg.r.gcqtgt rcotgotcgc gat::ag— tg 

tgcac ctg-qg--ga 

agcaga- 



gcrg^cqctc ag 

to:.:tgt.-:cat gg 

tc<-:accccat tz 

ccgtgcggcg ac 

tacgcatggt go 



aac-gg--gt 
ggcgtggc ggc-at-tgg 
catcctgg gtgogtggct 
cctgcatg gttgttggga 



ggagg-cgag a-ggggttgg 
gccaccg-ar ctacgcgcg- 
ctcaactg zz coaa zg Z'Zaz 
zqzzaztqzz gaggacttgg 
c a c t g g t o t a c c t c g t g g t a 
a-cctggact ccgtcgggct 
gaactttgcc gggagrgtgc 
cccaaaai::cc atttgccttc 



rt ratgggtg 

-3tg--tg- g 
ag-t— a--t: 
gaa-aagg-- 
- g--ag 
-a::t-cag- g 
gat— tgggg 
t-a-tgagg- 
c — tctg- — 
ca— r g-tog 
t g gagrr g-gc 
gg-atgat- 
aat-gacggca 
agcag-g.g-gga 
ggcc-gtgca 
atacogg-g- 
ccgtggg^gg 
agggctgggg 
ggggg-ct.-g 
gccacogag- 
t:-— eg- — -g 
---gg^tggg 
t gag-g--f: 
a a ::at cr ggi 
gggagcgaat 



gc2a gagrct 
aag^t gg^tg 
g — - gcca-- 
a•::c::t gigct 
t ata ::o at cc 
ggaga gtgt g 
ca ga g aagt t 
tatgt-atc- 
ctt-ccag — 
ggtttt 2-gg 
g-a^t gg-t- 
ca--aagatt 
tggtgt- — a 
ct gctcggg- 
ggtcgagt gt 
ttgt g-tggg 
ctgactgtg- 
ggat :: zactt 
— ttcttcag 
-t gcaggcog 
cgcagactoa 
t-ctgg ggcc 
rt agagga zc 
gactc-ccgt 
g-aga-tcgc 

gt agtr.-agg 
acctgcgg 
ta :;aag zg-zq 



-tgtgc— tt 
:cttgt ggtt 
a tgt ::qa acc 
ggt-3agaag 
ctg-tgg-gt 

-ctggat ggg 
tgg-t gtgtg 
:t--tggag- 
:ot-tgt gg- 
tcgg^-^-t a 
gg — t gtg^- 
g-t g^aggga 
tgttt gg-tt 
tcott::— eg 
gcagg::-gag 
gacgct-gga 
gaot ggacag 
ctgcat.cctg 
agtctgggga 
gggc-gggrg 
cag:a ::gg::g 
c:aga.ggg-o 
g-gcaagg-c 
agg-agggtc 

trg-— g— a 
g:ggggg-ga 
cac 2toaaaa 



gcccagagcc 
---agag-a- 
-t-tggg-gt 
ggtgaggar.a 
-gt-tg--t g 
-t g- 
zz -aag-t g:: 

agat:;?.t-: g 
g-t-t-ttca 
t gtgga--gg 

-sga::::-t: g 
-t-ggt ggg-:: 
t gggggaggg 
ggaata-tca 
g-cgt-ttg 
tgtctotg-t 
g-ggtctt-t 
g— cc-ct^- 
tggaccgagg 
act g gagt 
cgggagcc:'c 
-agcagccac 
caagrgtc-a 
— 2gt gggtg 
zaz -gatgga 
aaggg zzzct 
1833 



tggtcatctt 450 

eag ::gag :: ::a 5'.0 

c-ttgtgg-c 5.: : 

1 1 :; gt t a a t 6^'. I 

ct gt ::::a ::-::a 6: '. 

-gggg-tg-c T-;-: 

agrtcat gtg 7.: ;■ 

atgatcggga i: 

tg:aag-gg- !: : v 

t-a-gtttgg ? : "j 

a :: :: a ag ::a ::t 9 :0 

ggc- tg-gtg I'.-'jj 

3— tgg-tg- i:*;-:' 

3-cgtggcca 1 r:- J 

ggctgr. ::aca 1100 

teatget gg:: II'OO 

t-carctgc: iJtO 

gctgatgg-o l .?00 

tc-a-acc-c 1 } : 0 

ac :: ::gt aa :: g lAhO 

gggagcagga l-IO:- 

gca-ggrgag l-.C; 

ca-cagc- l-v:.0 

cgaegcgccc 160:; 

ggtttattga 1600 

at^acgtag^ 170 j 

gg-gaa:tgg 1700 

tg-ggg-te- 18 00 



2 1 0 ; 


' 4 2 0 


























1 ] : 


' 5 GO 


























.n- 






























2 1 .J ; 


• H : mo 3 


apiens 






















































Al . 


Gly 


Pro 


Thr 


Glu 


Ala 


Glu 


Thr 


Gl V 


Leu 


Ala 


Glu 


Pr IJ 


Arg 


1 








5 




















15 


Al.-i 


Le : 




Ala 


Gin 
2 0 


Arq 


Gly 


His 


Arg 


Thr 
? •- 


Tyr 


Ala 


Arg 


Arg 


Trf]) 


Va.l 


Ph-i- 


Leu 


Leu 


A -.a 
35 


Ele 


Ser 


Leu 


Leu 


~t -.• 


Cys 


S e r- 


Asn 


Ala 






Trp 


Leu 


Ser 


Pne 


Ala 


Pro 


Val 


Ala 




Val 


lie 


Ala 


Glu 


A.-p 




Va.: 


Leu 


Ser 


Met 
':■ 


Glu 


Gin 


lie 


Asn 


Trii' 


Leu 


Ser 


Leu 


Val 


Tyr 

• c 




Va. 


Va L 


Ser 


7r.r 


?r "1 


Phe 


Gly 


Val 


/v.i.a. 


Aia 


Lie 


Trr. 


He 


.-^ 0 




3e r' 


Val 


Gly 


L--i 




A 1. a 


Ala 


h r 


] .7. 


Leu 


l^^i V 


Ala 


TrD 








A La 


i3.1.y 


' 1 0 


Va 1 


Leu 




Met 


11: 


Pro 


("'■. 7 C- 
-J - 


Met 


Val 




Gly 


Thr 


Gin 


Ai' n 


Pr C' 

1 J 


Phe 


Ala 


Phe 


Leu 




Gly 




Gin 


Ser 


" 




Ai d 


Leu 


Ala 


G 1 n 
1 -1 0 


Ser 


Leu 


Val 


He 


:-; :. 


Ser 


PrC' 


Aia 


Lys 




Aia 


Aia 


Leu 


Trp 


Phe 

1 .: 


Pro 


Glu 


His 


Gin 




Aia 


Thr 


Aia 


Asn 


Met 


Leu 


Ai .= 


Thr 


Met 


n ■' [■■. 


Asn 


Pro 


Leu 


Gly 


7 ^ 


Ij 6 U 


Va i 


Aia 


Asn 


Val 

1 '■• L 


Leu 


3e r 


Pro 


Val 


1 : 


Val 


L;>'i- 


Lys 


Gly 


G ■ u 
1 -vj 


Asp 


LI e 


Pro 


Leu 




Leu 


Gly 


Val 


Tyr 


':hr 


lie 


Pro 


Ala 


Gly 


Val 
2^' 


Val 


Cys 


lieu 


Le-u 


* r 


Tnr 


lie 


Cys 


Leu 


. L:= 


Glu 


Ser 


Val 


Pro 


'.11 


Thr 




Pro 


Ser 


/ \ . . a 


G l.y 


Ala 


Ala 




'■' 
2 ."S 0 


Thr 


Ser 


Glu 


Lys 


i'he 


Leu 


Aip 


Gly 


Leu 


:': ■; c 


Leu 


Gin 


Leu 


Met 


TrF' 


Asn 


Lys 


Ala 


Tyr 


'/al 


He 


Leu 


Aia 


Val 


Cys 



Leu Gly Gly Met lie Gly lie Ser Ala Sor Phe Ser Ala Leu Leu 
P.'-'-'j yi^ 

21 A Gin Lie Leu Cy^ Ala Ser Gly His .>or Ser Gly Phe Ser -'.ILy 



Lei Cys Gly Ala L^vu Phe Me Thr Phe C^ly He Leu Gly Ala Leu 

All Leu Gly PrC' ?yr Val Asp Arg Thr Ly? His ?he Thr Glu Ala 

30':. " ::0 31';. 

Thr Lys tie Gly Leu Cys Leu Phe Ser :,eu Ala Cys Val Pro Ph./ 

Ala Leu Val Ser Gin Leu Gin Gl'/ Gin Thr~ Leu Ala Leu Ala Ala 

Thr Gys Ser Leu L-u Gly Leu Phe 31y Phe Ser Val Gly Pro '/a. 

3 ^- 0 ; ^ : 3 o '■ 

Alii Me:: -jilu Leu AL":; Val Glu Cys Ser Phe Prc' Val ^ly jIu .^ly 



Al:i Ala Thr Gly M-i Me Pne Val Leu ;:^ 

3:?0 3=^' = 

Leu He Met Leu Ala Me*. Tnr Ala Leu Thr Val Ara Arc; Ser Glu 
3^3 -;0-: -LJ:- 

Pro Ser Leu Sei' Thr Cys Gin Gin 31 y l: u Asp Pro Leu Asp Trp 
MO M: ' -M-- 

Thr- Val Ser Leu Leu Leu Met Ala 31y Le ^ Gys Thr Phe Phe Se.r 



i:ys lie Leu Ala Val Pne Phe His Tnr -rj Tyr Arc Ara Leu Gl:. 

•1-JO 'L;:- I'::"' 

Al.h G::u Ser i^ly Glu ?ro Pro Ser Thr Ar ? Asn Ala Va : Gly 'My 

•1:^. M«:iO '\^\'^ 

Ala A:::p Ser '3 1 y Pr.j Gly Val Asp Ara GL/ Gl;/ Ala Gly Ara Aid 

'i / . t : -I ~ 

i^ly Val Leu i31y Prv. Ser Thr Ala Thj- Pro Glu Cys Thr Ala /vr<J 

4 M 4 :■ 

Gly Ala Ser leu i.7lu Asp Pre- Ara ^ly P-^'-' Gl'_^- Ser Pro Hii 



•1 r . 



Ala Cys His Ara Ala Thr Pro Arg Ala i'.;.: :\ Gly Pro Ala Ala :'h.r 
3 M 1' 0 2 ■ 

Asp' Ala Pro Ser Ara Fro Gly Arq Leu Ala Gly Arg Val Gin Ala 



S'.'T Ar 3 Phe lie Asp Pro Ala Gly Ser His Ser 3er Phe Ser Ser 
54 5 550 5.55 

PV'-^ Trp Vai He Tnr 
5 60 



4 1 
::iA 

AitificiaL S^E^quence 



.^ynthe^ic c>l i. gonu::Ie :'Cide prob^ 

■;^i 

tct. cag ? 21: gga -^za^ 2 4 



:-:iA 

Artifioiai Sequence 



.Synthetic •:• 1 i gonu lie I't ide prc't^e 
4 2 

J A 

Artificial Sequence 
.i'ynther L -I'ligonuclei-tide prc-t'e 
r a* 'jtc-^a r.c ggazzaagza zzzzaczjaq qzcaccaaqa ttg 4 3 

r ' I 

Ji^.-'inc' saoiens 



M-""-|.' 424 

q\.-.:'zzacazc -tgctcaa-t gggtcaggtc 

c ::artt:g ctgaagtgga ::ca actagtt 

-.•v\^^'^azzcz rgat-gg-gc cti^gacatict c 

tgqcotrgcc t:tggggtc-t gcttgtttca t 

aaggrtgtgc cggc-gctct gggggaagga g 



ctcttaga:: cagctcctgt 50 
cccagtagg gggtctrccc 1( 
agatcgctt ccaatgaaga 15 
aatcatcta actatgggac 2C 
Cacggggct gatcaagcca 2'z 



tccaggaaac actggaggac ttgtccagcc ttgaaagaac ::ctagtggtt 30( 



t zt gaatcta 
t 5ctgggg-t 

g-tggar-ga 

gr 5-rgga-a 
g-- ggaaac- 
gagctctrga 
tctcocagt g 
zaaacat g 2 a 
^atttr ttga 
tea gg' ac-a 
cc-tgcgtrr 
cac-tggca- 
c-caatgggg 
g-tgga-a-c 
gacctotaga 
agggacctgg 
ggttctgga- 
cccagccatc 
ct-gtca-gg 
ctggc-gagc 
a cacata cat 
aaatata ccc 
agccaagaaa 



g--cacttgg 
tttgggg-ca 
2::act::t:;a:: 
gtgat-ggga 
ag-tggggcc 
aggtggaot- 
gagcagctgt 
t gc -a-aggg 
t ::aat g a a 
cctgagagcg 
^ :: 2aga zaca 
ag-actctgc 
gaa ato ata g 
tctggt gtta 
gcttggtcaa 
gctgagagtt 
g::t tctcat a 
aggtggagtt 
ttoagtattg 
::t a tga a aag 
gt 2 :caat cc 
gt ::aatgaca 
actggtgtca 
cagatgactt 
caagagctgg 
gttgctaacc 
tc.actctgtt 
cagctcagca 



cggtaag zat 
ggtggcta-t 
ggtgaaatac 
ag-t gt-cca 
g:-tt-3agg 
t gaggaagg- 
g--ga-agt g 

gar--gg-r : 

c-ag--acgg 
cct:t-tg-g 
gg-:ctaa-a 
-ttggatgtc 
tggtgaagga 
actgc-r atg 
ggt :aacgtc 
ca-tggca-t 
aaact ga cog 
ctt -ctcagt 
atg-caagac 
aaccctg--t 
tatcc-ag-c 
a zatc 2C3iaq 
gaagctcttc 
ggattcagga 
gccact tcag 
aatgccaca c 
agcccaagac 
1 1 cagat cag 



gatgca a ctt 
tattt -tttt 
-aagt gt cag 
ggaa:tgggr 
tgttgcagct 
ttgctcagca 
ggacc— tgc 
tgatccatgt 
ttt cccaaag 
aacccggatc 
ccctgcaca- 
att gtggg — 
g-tgga-agg 
acaat gggaa 
ttgga-t cca 
gg a aa t zz^a 
C'za cagacc 
aagcaca tg 
aggcca ggt 
acgaggtgg 
cattgcaa a 
cat ccacgtc 
::c aaggacag 
za ^aatggtt 
gc tga a a aga 
tggacagaga 
caaggactcc 
tgacatcaac 



ctgcaacttc B^^n 
aggggattgt ' 
aggaagtgc- -^---i 
egg gag gaga 5 • ' 
gcctcaggcg ovj 
caggcagg-g ^--O 
— ggtttcct rii^:' 
ggagat-caa 7 
gcgagcagga 7'.": 
cccctggaca ^ 
cc acact ctg 8 
c tgat ga g ac 9' ""■ 
gaaat::catt 
cccccccaag l-jOC 
a tga caa tag l"-'- ] 
gaagatgctg i:^< 
tgaccaaggc 11 ^-t 
ctccagaggt 
attctgcgtc Ijt:; 
tgttcaggca l.'-f.-; 
ttctcatcaa l.;.*:-: 
acatgggcct I'l'"! 
ttttattgct 1 
tggtccactg 
a<ttaatggca IS.'C 
gcagtggccc I^.CL 
agcccttat c 1 L 
gacaatgcac IVuu 



ctgtgtttga 
ccct-t-ttc 
:: a at'^gaaa a 
*za-j2t attga 
tat gaagaga 
g-aa-c-atg 
23 ac -g ata a 
g — ag-ct-t 
catc-ga ga 2*2 
t-ggc-act-a 
gat g-aga-t 
a aatga ag :: 2 

^2a3L*LjZ 23 2 

a t agt a gt ag 
gagggt-atg 
agc-rgggg- 
ctgttgggca 
ga ^agaaaag 
--ta--gc- a 
at-::a— t-g 
-gggcagt 3- 
gggac-c- tg 
acgctgcgta 



get g 

:: :: a :: 
t gga 
r a ac 



aa g ac 
-eg gga 
gtt-ca 
ga-rag 
c-t gag 



gaatcagggc 



gaaaagcag g 
acct-attac 
gtct -ata :c 
ctcca aca 2a 
tggeeggett 
cttg::at--a 
t gccc^agsg 
ccgtg-ttgt 
cccaatggct 
eag-tcr -gg 
- ggggg -aaa 
-a--tctt 2a 
2aaz.j-2 2aj2 
aggar-aggg 
ttc 2a'2-2a 
cttgag-atg 
tcttcgggtt 
a a ggaca a 2a 
g :: ag 2-2-2a ag 
tg:-tgtg-t 
2a raaagatg 
--tg-agg-c 
atcaa ggeaa 
a 2 ggtcaa 2-2 
gaae-tgaa3 
gg--t-t gaa 
gg-agtgagg 
acgg-agcga 
::c-::gt ::agat 



t at gaagtct 
eatcaa ggct 
gcatcca gga 
ggagagg: -a 
tgagttc-ag 
gtgtctctgt 
gt ggt -eag 2 
gaatgcct:- 
tgggcccagc 

roatt 2-2Z. tt 

t ggaga g--c 

ag^^toat t g 
aagr-c--c3 
gtgtgga-ca 
tcgatgctga 
gat--tgget 
gggr-ta-aa 
agg---3aga 
caggggt r-ig 
tgga-aagga 

ceaggg a 1 ::a 
t -ctt 1 1 2aa 
ott— cgag- 
ggttg-agg- 
asg::::::::a::a 
3 a tctc a at g 
--tgrggag- 



3-acg:qqga 
-atgatg t a g 
— cet:agtt 
rtg::t 3agag 
gtgar -g-ag 
gtgggt :ag- 
ctg:g-tcag 
=caggccace 
ggg-aetgae 
t ga :: aao ::at 
:t 3t aca g ::a 
t-at a:gggg 
ggagtgagtg 
t c a ::a ga :: 2-2 
--tgagggac 
cggtgatotg 
ttgtt-atgt 
otgt-gggag 
aa::a^att::a 
g^aggt gag- 
gg-gat gat g 
t-a-— oga- 
^cgg-ggaga 
eca t-ccagg 
--ragcct g- 
ag- — :aoag 
gagg--a--a 
ge aaagtgt :: 
-tggt 2cgg- 



aaacaactta 1750 
atttgggcat l-iC'!' 
g:t-a-ttag Ififv 
gt^actgaaz 
agga-ag-gg 1 : 
ct-ttggatg :="0:- 
cgacggaaaa 
tg-tggtg-c llO: 
acacctccac ^150 
tgtgg-saga J. ."00 
t--g:aatgg .'/tj 
tagct gtt-g : jO 
ggag-t ggag : - :■ j 
gag2c::tgtt _-lV' 
ccag-e::g-::a I-ItO 
-ctgg-tgta JOI-jO 
--atctg-cg 1:50 
g--gagt--a ;.»-00 
gaaggtaga:: . n~ 0 
-ttgtgaagt :7.:0 
gaag-agg^t 7.: 0 
octgta-agg ."■-■OO 
gc-gagaggt J-:-) 
cagaggaatg J 000 
-atagg--ag /OrO 
ggaggrtggr : : j 
g--t-ctrtg ::.j:0 
- c t g a g a a a .;■ 1 0 l 
tgtetgtggc V15C 



tgc 


-tt-g-c 


gag-ggaacc 


::cgtggagga 


get cactgtg 


gat tctcctc 


3 


r:00 


-tg 


tt-ag-a 


aat 3tcc3ag 


-t gctgtcct 


tgcrgcat za 


gggcDaatte 








zcz ana:: 


caa accac :: g 


aggaaat aag 


tacrtggc:a 


ageeaggagg 




CO 




^a-ggag- 


■gcaatc ::ca g 


aca Dagatgg 


c-caagtgca 


agggetggag 




-; I'l 


goo 


agaofi-ga 




gaggaaggg- 


-tttggatcc 


t ga a g a g ga z 




■\ '"' 


c:. 2 


tct-gt-ga 


agcaact-g-t 


agaagaagag 


:tgtcaagtc 


tg:tgga--: 






■z i g 


-a-aggt 


-tgg-2:t-gg 


a--gg-t gag 


-g-::::-t ga- 


-3gg--- gga 




■] 'i 


z g-g 


-gsgu-- 


ccct-tg-rc 


■zi za :: ::a ^ca 


a :::: a :: ::g t g a 


-aatg^gat- 




"i " "i 




-cgg-^-g 


-t-g-ag:-a- 


ggaggag--g 


agga— tt — 


aga-gttegg 








ggragag 


gcac-a-gag- 


- gag-ccaa- 


agg-a-gagg 


-tggeeagea 




«ii z 0 




t t-gt etc 


•gga-gar.gagc 


ccacrg-cgg 


ag at get get 


ggaaeageg- 






tc:: 


agcatgc 


ccgt-gga.ggc 


eg- — ccgag 


geg-tgegge 


gg--etegg- 




^ ^ i'l 


c:.g 


:^3?-?3i-gg 


acc::tca-gtt: 


taga-t- gg- 


-aezagt gea 


g^-t-agg-a 






t-gh 


a a gt g ::a 


a-gggga--ca 


ggtggaaaga 




ggg-aagag- 


3 


- - "i 


a gi 


ggragra 


g^agrag-ag 


-agg-g--r g 


t gaaeat d.zz 


t 3agarg--t 


3 


'.' 


ci g 


g 5 : :: a a 


gaa-cagggg 


c^rgaggar- 


t gt ggaeaag 


ag-r ggitt - 


3 


'. 


t 


aatcctg 


t a a zx, ::acca 


g::tagcgg-g 


g-^-gagaa- 


cctagg gtga 


4 


■ 1 ..J "J 


O X, 'J 


atgc:.a- 


c--ca::agag 


gagg-aagag 


e::::3agga:::: 


a aeagec gae 


4 


5 0 


t-ga 


-caaa-g- 


ag -ccc- tgr 


aagcagc-ct 


gagtc-tttg 


gaggaeaggg 


4 


1 ' j C' 


a ::'g 


^tt^gt.g 


gc t gagataa 


gtgttt.— tg 


•geaa a aca ta 


tgtggageae 


4 


: ■ 




^■gct r-ag 


-c-tctggca 


gaacagatg: 


eaeggagtat 


eaeagg^agg 


4 


L '1 




g.ggt g gc 


cttcttggg- 


agcaggagt z 


agggggctgt 


a-ectggggg 


4 




1- 


racgaaa 


tg:tctctga 


L a L a 'a a 


a a ggaa a age 


a g L a a a a a a 


4 






aaaa ^aa 


aaa 4313 












10 


> 4 2:. 

> lie 4 
















' H'jnio sapiens 












- -1 'J 
Met 
1 


Met Gin 


Leu Leu Gin Leu Leu L 
5 


eu Gly Leu 

iL 


Leu Gly Pro 


Gly 
15- 



Gly Tyr LiE?i: Phe Leu Leu ^ly Asp Cys 3in 31u Val Thr Thr Leu 

.":0 P.b :.0 

Thr Val Lys Tyr Gin Val 3er Glu i31u '/.::J Pro 3er Gly Thr V-.1 

'M -15 

lie Gly Lys Leu 3er Gin jlu Leu Gly A:- ;i Glu Glu Ar;^ Arg Aro 

:.o j:- 

Gin Ala Gly Ala AL^ Phe Gin Val Leu :j...r: Leu Pro Gin Ala Leu 

or '' 

Pr-:- rie GJ.r. Val Asp 3er Glu Glu i^ly Leu Leu Ger Thr Gly Ar^:: 

Ar? Leu Asp Arg GLu Gin Leu Cys Arg "j: n TrC' Asp* Pro Cys Leu 

' " " I:"-:- 

Val Ser Phe Asp Va ! Leu Ala Thr i^ly .Asp Leu Ala Leu He His 

' :l: ^ i:':. 1:0 

Val Glu lie GLn Val Leu Asp He Asn Ast:. His :;in Pro Arg Pne 

I:v 1/.:. 

Pr-: Lys Gly Gl.u Gin Glu Leu Glu lie .vvr' Gl.u Ser Ala Ser L-.-u 

I AO 1-;^- Un 

Ar? Thr Arg He Pr-j Leu Asp Arc Ala Leu Asp Pro Asp Thr Gly 

15: ItLj l»fi!^= 

Pr:. Asn Thr Leu H.ls Thr Tyr Thr Leu Ser Pro Ser Glu His Phe 

l-r. IT- Irn 

Ala Leu Asp Val ile Val Gly Pro Asp '"ilu Tnr Lys His Ala Gl.u 

1 1 ? 1 .: 

Leu lie Val Val Lys Glu Leu Asp Arg iJlu lie His Ser Phe Phe 

:iO':' i:io 

Asp Leu Val. Leu Thr Ala Tyr Asp Asn l1: y Asn Pre Pre Lys Sor 

Gly Thr Ser Leu Val Lys Val Asn Val Leu Asp Ser y\sn Asp Asn 

Sec Pre- Ala Phe /\1 a Glu 3 e r Ser Le u /i- a L e u G 1 u 1 1 e Gin Glu 

Asp Ala Ala Pro illy Thr Leu Leu lie Lys Leu Thr Ala Thr Asj:- 



Pro Asp Gin Gly Pro Asn Gly Glu Val i;..,u Phe Phe Leu Ser Lys 

His Met Pro Pro d^u Val Leu Asp Thr i^he Ser lie Asp Ala Lys 



.■•■0 0 



Thr Gly Gin Val Ilo Leu Arg Arq Pro Leu Asp Tyr Glu Lys Asri 
30^. 

Pro Ala Tyr Glu V,;; 1 Asp Val Gin Ala Aroj Asp Lou Gly Pre Asr. 

3;:0 ::30 

Pro He Pro Ala H.s Cys Lys Val Leu ::e Lys Val Leu Asp Val 

Asr. Asp Asn He P.r-j 3er lie His Val ':hr Trp Ala Ser Gin ?ro 

330 3»';o 

Ser Leu Val Ser GJu Ala Leu Pro Lys Asij Ser Phe He Ala Leu 

30':- 37^ 

Val Met Al= Asp Asp' Leu Asp Ser i:;i.y iiis Asn Gl.y Leu Va2 H: s 

C ;/ s T .r p' Leu S e i" G . ri 3 1 u L e u G 1 y H i s P : i Arc L e' u Lys A r a ri r 
3;*^: -lOO 

Asn Gjly Asn Thr Tyr Met Leu Leu Thr -vsr. Al a Thr Leu Asp Ar 

Giu ::I.n Trp Pro Lys Tyr Tnr Leu Tnr Leu Leu Ala 31.n Asp' G.. n 

-lA.y Leu Gin Pro Lo Ser Ala Lys Lys C^'^r. Leu Ser He Gin He 

■;;o -;4:- -i^-j 

Ser Asp He Asn Asp Asn Ala Pr:* Val Phe Glu Lys Ser Arg Tyr 

'i : -I K> '■ -1 

Glu Val Ser Thr Ar^^ Glu Asn Asn Leu Pr-j Ser Leu His Leu He 

Thr He Lys Ala iiis Asp Ala Asp Leu Gly He Asn Gly Lys \'al 

4>^i' 4:^::- 4:^: 

Ser Tyr Arg He i31n Asp Ser Pro Val Ala His Leu Val Ala He 

Asp Ser Asn Thr i31y Glu Val Tnr Ala Glr. Arg Ser Leu Asn Tyr 

Glu -..lu Met Ala Gly Phe Glu Pne Gin V'o.l He Ala Glu Asp Ser 



Gly i:;in Pro Met Leu Ala Ser Ser Val L-^r Val Trp Val Ser Leu 

^■4 3 • 533 

Leu Asp Ala Asn Asp' Asn Ala Pro i:ilu '.'al Val Gin Pro Val L»;tu 

^ 6 j \ 5 ■ ■ 0 

Ser Asp Gly Lys Ala Ser Leu Ser Val Leu Val Asn Ala Ser Thi' 

5 75 LS'l 5b5 



31y Hi? Leu Leu Val Pro lie 21u Thr Pro Asn Gly Leu 31y Pr:- 

'3>j *:-00 

Ala Gly Tnr Asp) Thr Prj Pro Leu Ala 7:ir His Ser Ser Arg Y-rj 

»:'■.! o V ' V :■ 

?he Leu Leu Tnr Tnr He Val Ala Ar-g Aoi:* Ala Asp Ser Gly Ala 

Asn Gly Glu Pro Leu Tyr 3er lie Ar^g A.-'r. 31y Asn Glu Ala Hi5 

K.Ai 

Leu Pn-E- He Le.^ Asn Pro His Tnr Gly ■):.:: Leu Pne Val Asn Vj!. 



■ I :: 



Tnr Asn Ala Ser Ser Leu lie 31y Se.r- 1^ : Trp GLu Leu Glu He 
r.r.S i-,'n;! til":- 

Val Val Glu Asp .-Ir. :^ly Ser ?r:. Pro L-..' ^ :^ln Thr Arg Ala Leu 

^i?-'.- 

Leu Arg Val Met Phe Val Thr Ser V.i.l Asp His Leu Arg Asp> Ser 
•H : ^ '"i : :• : 

Ala Arg Lys Pro 3.. y Ala Leu Ser M-t Ser Met Leu Tnr Va] lie 
7 1.; 7j::i 

Cys Le-^ Ala Val Ll:u Leu Gly He ?he G..y Leu LLe Le-^ Ala L^-u 

Pne Met Ser He Gy- Arq Thr Glu l^y- Lvi Asp Asn Arg Ala Tyr 



Asn (::ys Arg 3.1 u A.: 31u Ser Thr Tyr Ar Gin jln Pro Lys Ar 
7:.!.. ToO VOj 

Pro <:;in Lys His T i Gin Lys ALa A.-\j He His Leu Val Pro Val 



Le^u Arg i31y Gin A.: a Gl;y Glu ?r<j Cys G:l ^ Va]. Gly (3 In Ser H ;. s 

' ■ y: 

Lys Asp Val Asp Lys ^lu Ala Me- Met G. u. Ala Gly Trp' Asp Pr-:- 

:3t>'- ' ' .HO 

Cys Leu Gin Ala Pro Phe His Leu Thr l-'i Thr Leu Tyr Arg Thr- 

1^: ti;:";. 

Leu Arg Asn Gin i'.;iy Asn din Gly Ala Pr^' Ala Glu Sei Arg GL ^ 

"lao 

Val Leu Gin Asp Thr Val Asn Leu Leu i'r.e Asn His Pre Arg (jln 

"Hi ^ d5: 

Arg Asn Ala Ser Ar-: Glu Asn Leu Asn L(;u Prc' Glu Pro Gin Pr-j 

8h'j co5 8 7:- 



Ala Thr 31y Gin Pro Arg 3er Arg Pro L^^u Lys Val Ala Gly Sei 

Pr:- Thr Gly Arg Le.-. Ala Gly Asp Gin G.y Se.r Glu Glu Ala Pr-: 
::-^0 

Glr. Arg Pr^j Pro A..i Ser Sor Ala Thr Arg Arg Gin Ar ; His 

Leu Asn Gly Lys V.i 1 Ser Pro Glu Lys Gi.^ u Ser Gly Pro Arg Gilr 



IL-r Leu Ar.: Ser L- . Val Arg Leu Ser V,u 1 Ala Ala Phe Al i 'M ^ 

^ !!■ ? -? j 1 " 

Ar? Aon Pr^" Val 1:7:^ Glu Leu Tr.r Val, Asp Ser ?ro Pro Val. Gilr 

9' '0 ': 9«;-C 

Glr. lie Ser" G.l.n 7.jeu Leu Ser Lo-u Leu H : ~ Gin Gly Gin Phe Glr 

9 *j Z- .' ;^ 7 : 

Pro Lys Pri; Asn 'Ais Arg Gly Ain Lys Tyr Leu Ala Lys Pr:. Gij 



Gly Ser Ar^u Ser A;.a He Pro Asp Thr A:-.p Gly Pr^' Ser Al i Ar^: 

9".^: 10 lo:-:: 

Ala Gl.y Gly Gl.n Thr Asp Pre* Glu Gin Glu Glu Gly PrC' Leu Asr 

i9:o ' 101: 1 

Pr-j Glu Glu Asp Leu Ser Val Lys Gin Loiu Leu Glu Glu Glu Leu 

'1:::. 10 v: l-:?: 

Ser Ser Leu Leu Pro Ser 7nr Gly Leu Ala Le'^ As pi Arg Leu 

104 0 10-;:= 'lO:0 

Ser Ala Pro Asp Hr-j Ala Trp Met Ala Ar^i Leu Set Leu Pro Leu 

1=:.:^- 1-;-: i:-*:: 

Thr Tnr Asu Tyr Aro Asp Asn Val lie S^-r Pro Asp Ala Ala AL- 
IO-: j li:v=, lOr-O 

Thi t^lu i:;iu Pro Ai g Thr Phe Gin Thr Phe Giy Lys Ala Glu A. a 

ioe= 10 10;^: 

Pro. Glu Leu Ser P;r<:- Thr Giy Thr Arg L».-u Ala Ser Thr Phe Val 

II' ■: 'ii'=o 11:0 

Ser Giu Me^ Ser Sf^r Leu Leu Glu Met L^.u Leu Glu Gin Arg Se;r 
11: 11. 0 "11::: 

Ser Met Pr<-' Val Giu Ala A.l a Ser '^lu Ala Leu Arg Arg Leu Sei 
1130 11:0 ' 1140 

Val (:ys Gly Arg T^ir Leu Ser Leu Asp L«.'U Ala Thr Ser Ala Ala 
1145 11:0 1155 



3er Gly Met Lys Val Gin jly Asp PrC' Gly Gly Lys Thr Giy Thr 
1160 116S 1170 

.jLu 21y Lys Ser Ar-g Gly Ser Ser Ser 3er Ser Arg Cys Leu 
117 5 113 0 

::iO • 4J6 
:.:i;: • j:ja 

:/:lj' - Arcii-ii^ial Sequence 



^/nthetic ol i gjnucle-jtide prok-e 



•jT.a .ug -'h ::at gcctccagag g-?-:: 24 

. : : • 7 
; :;• - tmia 

: 1 1 • A r t i f i :: i a 1 S e quen ^e 

.•■ynthetlr. jl l g jnu :: le jt Lde prjt'e 



.1^ - -'..ri 

• ArtiiMcial Sequence 



J'ynthetLc jl Ig-jnu le Lde prc'te 



^-'.iq i; C.J t ^agt-stcgat g :: ::aaga ::ag gccaggt::at tccg^gtcga 5 3 



:i: • .■■;57 

I 1 •- \ • -\ 

. 1 ^ • ... ./A 

M • Hi. mo saoLens 



C'7g.-iC' icgta ggcgga::gcg tgggggagag ccgcagtccc ggctgcagca 50 

ccr.jggagaa ggcaga-cgt gtgagggggc ctgtggc :cc agcgtgctgt 100 

i^acctcgggg agtgggaag^ ggaggcagga gcct'icc'ita cact'cgcca 150 

tga-.'tttcct catcgacti::c agcatcatga ttacctc::ca gatactattt 200 

tttggat-tg ggtggcttt:: cttcatgcgc caattgnta aagactatga 25l 

gatacgtcac tatgttgtac aggtgatctt ctccgtgacg tttgcatttt 30C 



-tt-gr3-::at 

alazzzjazz 
zi j^z-zzzta 

ZzLjZZ-Z3i3L^3. 

adiZZjcz zaz 

zaa jca aaa a 
j.gggaagt-g- 
ca ::::a tea 
tggatgctt c 
^rat at gcta 
arattttaat 
tttrca- ggc 
cct gtcaca a 
rgatgtgaag 
tcat-gt-a: 
tatg::cat ::t 
acagataa t g 
gtatgccttt 
cagttcaa ::t 
•:ctctc::ag 3 
agcaaatgg z 
ggt ttcaaaa 
cattttataa 
atactccttc 



gtttgagrt- 
gttattttc ^ 
tt-a- ggtg- 
artg^ataaa 
t: gt at ttcit 
-atgggatct 
agt ga-t-tc 
acact t a :: at 
gc-3tggaac 
gaaaaggat g 
acaacaaac:: 
gcatcag gaa 
ggaagaat ta 
ccaaggagag 
tttcttggtr 
tac^atcaat 
gaggcattga 
tt-ggt-:: 
at 3 ::at 3a ga 
rtagca gt a a 
ggcatgta - t 
agaata-og:: 
tctiat za-z zq 
azaczzttzz 
accttga a ::t 
tttagatata 
acaaacaaaa 
cccgtcaggt 



a t c a t c 1 1 w g 
zt ggaaa at g 
-ttttta-at 
^a a ::gact g z 
2tggaa a ::ta 
t at 3 2at aga 
atgg;tctt- 
gt-tta-tt- 
gg-ga^tg-t 
g-aatgg-ac 
at raggtttc 
g tgaaa at 
ag-aggcagc 
aatagaat ac 
a-tttttct- 
at tgttttt g 
gat-a-t gtg 
a a zac at t tc 
ggatt get ga 
gt ret tcaat 
ttgtctc:tc 
a irataatca 
ttggtttgat 
t-tatttggc 
ta agcctact 
agagggggga 
tg-tatggta 
gatactatga 



aaatcttagg 
aa ::ctgt gt g 
tgg-tatctt 
tttttt— tg 
ggagat :-ct 
a-ag-t-at- 
ttt-tggatt 
-tcaggaat g 
goaaa:tatg 
ggagaa::aat 
tggggaatga 
t ta::tcttatt 
z tctttctgga 
t::-::aaaa3::t 
tattta::tgt 
atrgagtt gg 
a at t at ::t g g 



gttattgt-- 
tgtg:tgctg 
ctgaagtect 
gtgatcttco 
tea ::aaacag 
aeagactgtt 
aaaatgga.ac 
gcatttttca 
ccatgagtag 



agtattgaat 
t aattctgrt 
a 1 1 gt ga gra 
t-t tttatgg 

agc-gggttg 
t ggtg-tgtt 
tg act ga ^ a :: 
gatatgat::a 
gtt ::-agaag 
taaaaagtgt 
ca a :: a g ga a g 
aacagct gat 
traaggggaa 
gtttggaaaa 
gaaaa::ggat 
gaat::taatt 
gttggaataa 
zaagttrttt 
tg-tattag- 
at tcgaa t ga 
tggagaa-t g 
tggteag-g- 
gcaceagaga 
agagge-agt 
caggg:ctga 
ccttcatag z 
catcagccag 



bt'O 



It-;' 

I ti- 
ll 

II :■ 
12: 
l;':.: 

i;:- : 

I.-..:- 
14' 
1 .:■ 
1.^0 
1 5 
160 
16^ 
170 



aacat gaqag i^gaqaartaa ctoaagacaa tac.t ?.aqcaq agagcatccc 175 3 

gtgtggatat gaggctggtg tagaggc^ga gag g ^igccaa gaaactaaag 13'0 

iftgaaaaata ca :tg gaact ctggggcaag acac ;r-cca:: ggtagctgag 1 3 j 

::c.aa a ::acgt aggatttccg ttttaaggrt cacat.ggaaa aggttatag^ 1 ? > 

t. ttgrrttqa gatt:ga::tca ttaa3at::ag aga::c.g"Caac aaaaaaaaaa 

aaaa^-'iaaaa agggcggc^cg i::gacrctaga qzcgacczqc agaagcttgg 200/ 

■::.cgccacggc ccaacttgt t ^attgcagct rata a: g 2037 

::io> ;30 

:^ i I > 4 55 
'.111 > PRT 

: 1 0 > : • omo s a p i n s 
;4 00.> A 10 

!-Ie^ Phe Leu I Le Asp Ser Ser lie M-e::.. He Tnr Ser Gin 1 .1 e 



1 



Lys Ar-p Tyr Giu He Arg Gin Tyr Val Vil Gin Vai lie Phe 3er 

Val Thr Phe Ala Phe Ser Cys Tnr Met ?ne Gl.u Leu I Le lie Pr.e 

'i-O 5: 

Glu He Leu Giy Val Leu Asn Ser 3e.r £er Arg Tyr Phe Hia Trp 

i;^^. ;'0 : 

Ly.r H-::- As- Leu Cy.r Vai lie Leu Leu lie Leu Vai Phe Me- Vai 



Pro Pi.e Tyr He Giy Tyr Phe lie Vai S--- Asn lie Arg Leu 

i:-:- 

iiii. Lys Gin Arg Leu Leu Phe Ser Cya Leu Leu Trp Leu Thr 

i : ■:■ 

l\ez Tyr Phe Pne Trf:. 

12t- 



II-' 



Lya Leu Giy Asp Pr^' Phe Pre lie Le-. 
I'y: 



Pro L-, 



1 4 



14" 



1: ■: 



1 : 



17: 



1 



IL- 



His Giy Leu Ser iie Giu Gin Leu lie Ser Arg Va.l 



1^; 



ijly Val lie Giy Val Thr Leu Met Aia L-i-u Leu Ser Giy Phe G.l y 



1 



Ala Vai Asn Cys Pro Tyr Thr Tyr Met 3e: Tyr Phe Leu Arg A;?n 



'..'al Thr Asp Thr Asp lie Leu Ala Leu Giu Arg Arg Leu Leu Gin 



1 '-"-b 19" 1 -^5 

Thr Met Asp Met I.e lie Sor Lys Lys Ly-. Arg Met Ala Met Ala 

Arg Arg Thr Met Phe Gin Lys GLy Glu Val His Asn Lys Pro or^r 



Gly Phe Trp Gly Mo- He Lys Ser Val Thr Thr Ser Ala Ser ■r. y 

3 e r G 1. u Asn L e u h r Leu II e G L n G 1 n G 1 u Va 1 Asp Ala Le u -.11';. 

Glu Leu 3er Arg Gin Leu p}.e Leu Glu Ti.:" Ala Asp Leu Tyr Aia 

Thr Lys Glu Arg lie Glu Tyr Ser Lys Phe Lys Gly Lys Tyr 

Phe Asn Pne Leu Gly Tyr Phe Phe Ser I .: e Tyr Cys Val T.rp Lys 

I.-? }' 0 C 

He Phe Met Ala Tnr He A^:-n lie Val Phe Asp Arg Val Gly Lys 

?oe. ::l!J .-.l: 

Thr Asp Pro Val Tnr Arg Gly He Glu He Thr Val Asn Tyr L'./U 

Gly He Gin Phe Asp Val Lys Phe Trp Ser Gin His He Ser Phe 

He Leu Val Gly Tie He He Val Thr Ser He Arg 21y Leu L.:-u 

He Thr Leu Thr Lys Phe Phe Tyr Ala He Ser Ser Ser Lys Ser 

.^65 ?7:i 

Ser Asn Val He Val Leu L(.-u Leu Ala G'^r, He Met Gly Met 'i'yr 

Phe Val Ser Ser Val Leu Lt;u He Arg Met Ser Met Pro Leu llu 

-l-J l:"i- 

Tyr Arg Thr He lie Thr G.: u Val Leu G'ry Glu Leu Gin Phe Asn 

ai'i- ho 

Phe Tyr His Arg 'i'rp Phe Asp Val He Phe Leu Val Ser Ala L-u 

A.'-.^i .HO -l-':. 

Ser" Ser He Leu Pne Leu Tyr Leu Ala ;i.s Lys ijln Ala Pro G.u 

I-;: 4 4b 4L0 

Lys Gin Met Ala Pro 
<21j> 431 



211 > A'Jl 
21 r. ^ DMA 

■'l.-'-* Hono sapiens 



urisare 

3 1, 1 13, 157, 224, 297 
larikn-jwn base 



j |.ac*:ccaq catcatgatt a-::::tcc-::nga nactattttt tggatrrggg 



v- r^ ::tt: : ::t. tcngcg ::-:;aa tgtttaaaga at ga gat a 

_r-a :r. J g: gat^ccrtcc g:: gacgt tt g c::atcc::ttg 

J :t :a*_ r a *:ctttgaaar ^r^nggagta t::gaa::agca 

vvv-car.*_gg aaaacgaacc tgtgtgcaat trtgccgatc 

g ig : ?. r. t L t: t ac a:::: gg tatrtiattg tgagiaat.ac 

oa\.-iaaraac ga::tgcttt:t ttcctgt :::t ttatggctga 
:caa 4 07 



.i: • 4:.; 

:1." ' DXA 

; 1 : it onto sapiens 



-gt-ag-atg 
:a::3atgcrt 
g3t ^c-g-ta 
-tggtrntca 
--ga3ca2-g 
:otttatgta 



50 
100 
1 !) 



• 31, 66, :l-32, 34, 122, 134, 137, 2 32, 24 1, 400, 4; 4, 427, 434 

^ 2 .'• - • 1 1 r. ri n 'J w n b a s e 

:4:Ji) ' 4 32 

gt'_7 tt g ::cct tggggagggg aaggggag::c nggc rctt t •:: ctaaaatttg f 

g'::'.:aa ^ggr r tc:: c t nttga attccgggtt nngnata::ct tcccagaaaa l'>0 

ta^trttigg atttggggta gnt ntttt tic atgcgc^aat t(gtttaaaga 1 0 

c^argagata cgt::agtatg ttgtacagg*: qatnzznzcc gtgacgtttg :0; 

cal :::: tcitg caczazqtzz gagctcat^a rntttgaaat nttaggatgta :_ 5 / 

t^.<jaatagca qczz'Zcgzza ttttcactgg aaaazgaacc tgtg::gtcaac L ! 

t^-:tgct:gatc ctggttttca tggtgccttt ttacattggc ta^::tta*:tg '.:z-[ 

tqagcaatat ccgactacig cataaacaac gactgctttt ttcctgtctn 4C0 

ttatggctga cctttatgta tttnttntgg aaantaggag atcc(::tttcc 4 5l' 



--att::Lc 457 

; 1 4 ?.3 

Jll> 2.'' 

1" 1 . > :a 

jl:-:- Artificial Sequence 



J'ynthetic c 11 jonucleotide probe 



.h.-j.<;t ■g'j,.igcc ggagccttcc 20 
] v:-- 1 :^4 



> Artificial Sequence 



oyntheti:: -jl Lgc>nuclectlde prc't'e 
:4'jO.' -4 

-.•>j\t'r. -ta tg^agtagtc gg 22 



; 1. : . • 4 : 
LVJA 

Jlv- Artifi::ial Sequence 
; j ^; i_i 

:-2.v Syntheti:: C' 1. 1 q :>nucleot ide prcit^e 
;4'j':- • 4: 5 

attgttt.aaa ga::ratgaga tacgtcagta tqttgtacag g 41 

•: 1'; - ■; ^6 
:2i;: ' DMA 

:21':.- :■• -'HO sapier.s 
: 4 3 j • 4 3-5 

■--g-gcagg gatcgic-ca tgg-cgqggc tcggagccgc gacccttggg 50 

gg 5cct: :: ::gg qatttgctac ctttttqgci ::cctgctcgt cgaactgctc 10 

ttc-oicqgg ctqt-gcctt caatcrqgac gtgatgggtg ccttgcgcaa 15 

ggagg^cgag ccaggcaqcc tcttcgjctt -tctgtgg-c -tgcaccggc 20 

agtvqcag-- ccgac-ccag agctggrrgc rggtgggtgc -ccccaggcc 25 

:;^:g'j::-:ctt :: ctggq::aq::a ggcgaa*:cgc aciggagg^c tctt-gcttg :iO 

3CC'jt*:qagc ccggaggaga zzqac'^qcza ::agagtggac atcgaccagg 35 

qaq-.:tgatat gcaaaagqaa agcaaggaga accagtggtt gggagtcagt 4 0 



gtt ::gga gcc 

gg-ggggaa- 
tgggtt:tg- 

gt ggag^r 
tec -1 a -gag 
tec i^tgc 3aa 
g- g?g- g:ag 
-aa?gg-g-n 
--gagg--at 
otggctgtgg 
tg-cc-cta- 
tgta-tr gaa 
t g-gg^rc^- 
cc^caaccaa 
gt gatgggaa 
a a a r. 2 1 a c 
cta-C3--- g 
-g::ggt:ggg 
atccrccatg 
ggagrag-cc 
t-tgt-- r.ag 
cc gga-t at g 
t-cc-gtgtg 
c-tcggg-a- 

agtga :;cttg 



aggggc^tgg 
-agirgagt gg 
cgt.g-t-ag- 
ggaagttctg 
-ag-agggca 
r gggg---c.a 
gtg-a-aggg 
gcggggggag 
cagcta-rtt 
aagag-tgag 
gtggt ::atc- 
g-t.g- -zggg 
ctgac zz 23. a 
::t::tttgag- 
--agggggg- 
-tga-t-2at 
gatgg--ttc 
agtcttcaic 
ag.g-g-t gga 

^=-:^??-^g-- 

ct-cctggc- 
t 3t cccac ga 

aa::- gt gc-g 
2ta 

cgttagatg- 
a-gttc3t ga 

-gtgtgg ttg 
ag tt tcagga 
tcctacagtc 



gggcaagat t 
•a c t a g a t c t 
:aggactt gg 
tgaggga-jgc 
cagctgc-g- 
ggaacttata 
ct-ag^gga- 
agaaggag za 
gg-t--t-:.a 
ctttgtggct 
t gag-aagga 
gagcg--tga 
c agtga tggc 
g3-aagaaga 
-a-t ggg-:. g 
gttcgggatc 
c aga cat t gc 
t accatggga 
gggcgag:|-t 
t ggatatgga 
gacaccg-ag 
ggtctctatt 
g-ggc-.a-t- 
gt 2cc-ag-a 
ggaca -a ga- 
ge ::gtaa ;:-t 
aagcac -ag 2 
aaatgt r a a a 
t c zaqa zzzc 



gt ta -ct gtg 
ggagacgtgg 
::at :cggga 
-::c-aagg-c 
- 1 1 -tc t - -t 
att g^aaggg 
tt ggca-at- 
ggacc-c-g- 
ttga-t-ggg 
ggagt — t — 
cag:g--agt 
cct-rgg-tt 
tgg--aga-c 

ggat-t---- 
ag::::t gg-t g 
agtgggtgcc 
g-ag2-t ggg 
gt ggg-at-a 
~ g g gaa - zaa 
t gctcrt-ag 
g-tccacgaa 
ggtct gt gtg 
g tt at a g 1 1 1 
-ggagg:t-3 
ggaagaacc:: 
at ga : : gagt 
ga :: a a g ttt ^ 
tcgg-tcegg 



cacattgata 451 

^atatgatt g 5C [ 

tgagttggat ^tO 

atgaa-aatt 600 

gatag--act 6z ■': 

ca:.ggt:agg TCv 

tggatgacgg 7:.: 

ctcatcccgg 8 00 

gaaaggtctg Sb: 

g-gc-aa--a 9l t 

tgcctggtg- 9t-; 

tggcta-tca lOCO 

tgatagtggg 1":0 

g-tgtgtatg 11 j 

t-tc-gg-:: 1 1 : :■ 

t- — ggggga l.:tj 
-cc::ttgatg 

ggttgtcg-? 1 .:■■>: 

agagtttcgg 1..;::': 

ta Z'Z zz gac z 1 -l 

gg^cagaccc l-;50 

g-atcgacct 1!: OO 

ga -eta agg g 1 : : 0 
ta-tgtgget 

gggg-eaggt lotO 
aagcac rag g 

-tgtggagat 17:0 

gggccattgt ItOj 

cgacaggct z 1850 



a grace :agc 
c aa-gat ztqc 
■g-g.gtca.gc.ga 
acagcoot-g- 
g gt ca rcaac 
argcc rat ga 
tca-g'g'g.gt rc 
c-ga-gaacqrc 
gt gccragg- 
gagarrarg-g 
3gagrr.g::at: 
t gccratt gc 
gtga.ggg-grg 
raagtatgag 
grr rtgr 
t ggi - grr.gr 
gcagaaagg-g 
aragr aggga 
rrt-gg- gagr 
t g a^gaa g a a g 
g- gt.g-gt gtt 
rat gtctggg 
tgt gaagt cr 
r r ata aa g a a 
gta::art: gg 
ratr rtcrt g 
tgrt rrtgtg 



g-rt gcctcca 
=g-ggra-ga.gat 
■ra-ga-g-r aat-r 
•ra-rg-ga attc 
ttgractgag 
rt great rg-g 
a-gcrra-gr - r 
■g-ggrrc-g-ga 
t-rrratgttg 
rarrct-rt a-r 
aactggaggt 
ccagrccczg 
aggaatggrr 
agagagrra- 
gtrarggttt 
t rrrraaratr 
arrraatg-ra 
rtrtg-rt-rt r 
taggagg-rgg 
ggrag gagr r 
aa a a a rat ra 
ragctgc-rra 
grrgtrtrtg 
•rt ggaagtga 
■rttgat grt: r 
arrrratggr 
grt gta-rtgg 
gaagatggga 



gtggcccc-ra 
■r racttcrig 
tgragctggt 
■raa r rt rt g 
tgggragcc 
acrcagccr 
■riggtca- g 
crrt gcgga 
agtgtgagrt 
■rt ratc-rt ta 
agagrt grtg 
rargagrrrg 
attrrrragr 
gragt-rt gag 
■r raa rc aa gg 
atgt ggrrtr 
ggttgagrtg 
r-raggrrcaa 
•rgggagrt gg 
ragrat gtrr 
r ret ggart 5 
rtctaragrt 
gaaragrarr 
ttgt r rgggr 
■r gaga-.gr rt 
tgtggtggra 
ctgggrtgrt 
t tctt raaa r 



tcrtcaatgc 
aagcaagg-rt 
rcacgcrrgr 
rcatggatgt 
gtcatt ggcr 
grccraggct 
tt-rctgact r 
aa gr ract rt 
ggggaarrrr 
g:arrtrrgg 
ttggc:arga 
t rtt ratt 
aartcttctt rtr 
rgggat gtgg 
rragt rg-rtr 
at gagattgr 
gagggrgggr 
rat r rt r ra r 
agrr arrt ga 
t ggt ggrrag 
rgr r rggggr 
1 1 ga r r g r g r 
tttrtggagg 
raa rat ra ra 
rraragtgat 
gaaggagtgc 
ggtgrtagra 
gggrgaagra 



ccaccagc-rc 
gt ggtgaaga 
tt-rtgca-rrr 
ggatggaara 
tggagctgat 
gatggggatg 
actg racca r 
gcrtgtcraa 
atgaagagag 
gatrag-ratt 
tragtgagca 
gagrtgrcar 
ggtgtg 
g rag raa ggt 
agaarrrtgg 
ra at gggaag 
aggggrrtgg 
rtggatgtgg 
gragraggag 
tgtrrtrtgr 
ar ggr raart 
ggrtgtgrt g 
agtartrag-r 
gt gaagt rrt 
rrragtgat g 
rrt ggtgggt 
rt grtggtgr 
rcrrgaggrr 



1 ?00 



iccgtgcccc agta :: ::at g-r ggtqaaqatt cct::gggaag accgacagca 3301 

■Ittcaaggag gagaagacgg g -a ^ca tc ::t gaggaacaac tgggg::agcc 33::':; 

:ccggcggga gggcc-gga:: 3::a3acccr.a tcctgg-tgc tgacgggcat j4 0v 

:c2:[aQztqj g-cc-gat.gg ?-at-cag?g -caggcac-g zzzajjtzzz 2Az\ 

-at jtcccag -ctggcct.gt ggctgccctc ca::occttcc ccagagatgg 3z0-: 

•.■:t. ?-:tt.g'gga tgaa^aggg:: a^agcgggct: get g-ijt gt ::g ::atcaagatt: 35 30 

vgg.^aggat:: gg::trcctra 5 5gg::aca^a ::ca :: zzazei^-^aaz 3'v!-.'' 

*-.c:r,ccra-:::. :: aacr ::c ::-::c tragagtg-t gtgai^atgag agtgg:?taaa 36:0 

-.ca-jggacag gg^cargggg agggtgaga aggg::a?ggg t-jz zczjat-j y7':0 

■.:a 5!.";g';i*: ggg g aga a g':r::at cct a at ro-?t tcct ::t.. ::c ^a ttca::::3tgt 37: j 

^Zb\zazgaz c--aagga-c g - 3 - :g gaagt.g-ctt aa---agagg 3 

;|t.-r. jgi^gagg aggttgt.gtc a^cgactcag qczqcz-z-ztz ctctagttt::: jf r-O 

■-ic r'.ct cat-:: tgaccrt. agt :.t g ::tg :^at ::agt ::t.. ag tg g*:tt::gtggt 3 0 

:: 7r':::.at t. ta!:::aaaaaa tattrgagaa ^aaaaaaaaa aaaaaaaaaa 3?:!- 
1-1 : 5 1. 



.:10-- 4}7 

31.: • 114 1 

J13 • ??-.T 

: 1 3 ' H ■ jmc) s a o i e n 3 



:-;o-:i ' ■; 37 

Me:. Ala Gly Ala Arg Ser Arg Acp Pro Trp' '^l-V Ala Ser Gly Ll.-i 
1 ^ 10 1: 

Oy^: Tyr L-3U Phe G.l y Ser Leu Leu Val i^lu Leu Leu ?he Ser Ar^: 



Ala Val Ala rhe Asn Leu Asp Val Met. i^ly Ala Leu Ar? Lys GI' 



My GIu Pro Gly Ser Leu Phe illy Phe Ser Val Ala Lea His Ar.:r 



^In Leu Gin Pro Arg Pru Gin Ser Trp Leu Leu Val Gly Ala Pr^: 



Mn Ala Leu Ala Le.. Pr:. Gly G.ln Gin Ala Asn Arg Tnr Gly Gly 
8 0 00 



Leu Phe Ala Cys Pi'O Leu Ser Leu Glu G i Thr Asp Gys Tyr Arg 



95 



100 



10^ 



Val Asp lie Asp t^in Gly Ala Asp Met Gin l.yr Glu Ser Lys Glu 

110 115 120 

Asn Gin Tr}!' Leu Gly Val 3er Vai Arg Ser Gin 31y Frc Gly Gly 

1^7 L^L i::5 

Lys He Vai Thi Gys Ala His Arg Tyr g:^ Ala Arg GIr. Arg Val 

i-10 i-1:- 

Asp Gin He Leu Glu Thr Arg Asp Met rie Gly Arg Gy- ?he Val 
i::. 

I^eu 3er Gin Asp- L^ru Ala Il-E: Arq Asp Glu Leu Asp' Gly Lily G±k 

i":; ' r-v- 

Trc> Lys ?he Zys G.u Gly Ar ? Pro Ciln G^y His 31u Gin Phe Gly 

U5 ^ " 1>0 I?';. 

Pne Gys Gin Gin G.y Thr Alh Ala Ala PLe Ser Pro A-p- Ser iiis 

J . : .'; / .". ^ " i"; 

Tyr Leu Leu Phe Gly Ala Pro Gly Thr Tyr Asn Trr» Lys Gly Thr 

AlBi Arg Val ^lu L-u Cys Ali Gin Gly S^.-r Ala Asp Leu Ala ii i s 

Leu Asp* Asp> Sly ?r':- Tyr Sl^ Ala Gly Giy Glu Lys Sl.u Sir. ;.sp 

Pro Arg Leu He Pro Val Pro Ala Asn c-.-r Tyr Phe Gly Phe Ser 

^oC /''t ;:'0 

lie A.^p' Ser Gly Lys Gly Leu Val Arg A. a Glu Glu Leu Ser Phe 

Val A.:.a Gly Ala Pr^: Arg Ai3i Asn His Lys i31y Ala Val Vai Lie 

1 . 'J - '.' 

Leu Arg Lys Asp S-r Ala Ser Arg Leu \'aJ Prr. Glu Val Me^, Leu 

." ■ : ;■ i ■. 1 

Ser G._y Glu Arq l^-u Thr Ser" Gly Phe G.ry Tyr Se.r' Leu Al.--. V..i.l 

Ala Asp Leu Asn S-r Asp' '^ly Trp Pro Asp Leu lie Val Gly A.: a 
•^S 

Pro Tyr Phe Phe G.u Arg Gl:\ Glu Glu L^iu Gly ^ly Ala Vai Tyr 

.: : :■ t :* 6 '.• 

Vai Tyr Leu Asn -.^.n Gly 'Sly His Trp Ala Gly He Ser Pro he-.. 



Arg Leu Cys Sly S';r Pro Asp Ser Met r'ne Gly He Ser Leu Ala 

190 



Val Leu Gly Asp L«/u Asn Gin Asp Gly Ph^^' Pro Asp 

i:;iy Ala Pro Phe A;--p 'I^ly Asp Gly Lys Val Phe Zle Tyr His Gl.y 
•1:0 -Lli; 

oer Ser Leu Gl.y Val Va] Ala Ly.: Pr-: 'S^er Glr. Val Leu Glu 3.y 

Glu Ala Val Gly Il'i- Lys Ser PIpe- Gly zer Leu Ser 31 y S*Lr 

■I-;:;: 

Leu Asp Met Asf' Giy Asr. Gin Tyr Pro A:--p Leu Leu Val Gly S--r 



Leu Ala Asp Tnr A.l a Val Leu Phe Aru Ala Ar.? Pre lie Leu His 

A'fO ' A'!^.. ' .18 0 

Val Ser His G.l.u Val Ser He Ala Pro Aro Ser lie Asp Leu 1 u 

i::;in Pro Asn Gys Ala Gly Gly His Ser Gys Val Asp F.eu Ar-^ 

500 "j.lO 



Val Cys Phe S^;;! Tyr He Ala Val Pr-j Ser Ser Tyr Ser Pro Tiir 

51 : b.': ]' 

Val Ala Leu Asp Tyr Val Leu Asp Ala A.^p Thr As;:. Arc Arc Leu 
5./0 540 

Arg 31y Gin Va.l Pr j Arg Val Thr Phe L-.u Ser Arg Asn Leu ■'. 1 u 

c 1 c r-^ - -, r " - 

<:ilu Prj Lys His Gin Aia Ser Gly Thr 1 Irp Leu Lys His .31n 

His Asp Arg V.:.i i:ys Gly Asp Ala Me*: Pne Gin Leu '^In Glu Asn 

Val Lys Asp Lys L.;U Arg Ala lie Val Va..l Thr Leu Ser Tyr Ser 

Leu Gin Thr Pro Arg Leu Arc Arg i:^ln A : <i Pre Gly i^ln i^ly Leu 

oi":5 »■.:■: OiO 

Pro Pro Val Ala Pro Tie Leu Asn Ala H..s Gin Pre Ser Thr G.ln 

0 i ' j ♦ ' ^ .:■ 0 3 0 

Arg Al = Glu lie H.: s Phe Leu Lys Gin G:y Cys Gly Glu Asp Lys 

He Cys Gin Sei' A;--n Leu Gin Leu Val -i.is Ala Arg Phe Cys 



Arg Val Ser Asp Thr Glu Phe Gin Pro Leu Pro Met Asp Val Asp 
6-^ -7 0 .575 



Gly Thr Thr Ala Leu Phe Ala Leu 3er 21y Gin Fro Val lie Gly 
69 0 c'8 5 690 

1 Thr Asn Leu Pro 3er Asp' E'r-j Ala Gin Pro 



Leu Glu Leu Met 



;lr. Ala Asp Gly A^-ff Asp Ala His Gl'j Al.i i^ln Leu Leu Val Me: 
Tin 71:, 7;o 

^eu Pro A.?p 3er Leu His Tyr Ser TJ.y Val Arg Al i Leu Asp Pic 



Ala Glu Lys ?r:. Lou Gys Lou Ser 
7 -1 C 



As- Ali Ser His 



Glu Cys Glu Leu Giy Asn Pro Met Lys Ar Gly Ai i Gl.ri Val T:\r 
Phe Tyr Leu He Leu 



Thr Ser 



■t He Glu Thr Thr 



Glu Leu Glu Val Glu Leu Leu Leu Ala T:;::- lie Ser" 31u Gir. Glu 



Leu His Pro Val Ser Ala Ar.:f Ala Arc '/-il Phe He 31u Leu 



•r 1- 



Leu Ser lie Al^. Giy Met. Ala He Pro 3::". 31 r Led Pne Phe S^: 



Gly Val Val Arg G. :.y Glu Arg Ala Met 3 . :\ Ser- Gl j Arg Asp' Val. 

31y Ser Lys Val .Lys Tyr Glu Val Ihr \'-H Se.r Asn 31.ri Gly Zlr. 

"r 4 :■ ~: 0 ^- 

Ser Leu Arg Thr Leu Gly Ser Ala Phe L-'U Asn He Met. Trp Pro 

r 6C z z ~ [ 

His i31u He Ala Asn Gly Lys Trp Leu L-iu iy.r Pr:- Met Glr Val 



Glu Leu Glu Gly Gjly Gin Gly Pre* Gl; 



C'ly Leu Cys S'i-r 



Pr<j Arg Pro Asn Ke Leu His Leu Ast' "/ 1 1 Asp' Ser 



. 1 . 



Arg Asp' A.rg 
91 := 



Arg Arg Arg Glu Lou Glu Pro Pro Glu 3:n Gin Glu Pro Gly GT 



Arg G:..n G.Iu Pro Sei' Met Ser Trp Trp' Fr:-j Val. Ser Ser Ala '"11 u 
9 S' 94 9 9 4 - 

Lys Lys Lys Asn He Thr Leu Asp- Cys Ala Arg Gly Thr Ala A.:-n 



Val Val Phe 3er Cys Fro Leu Tyr Seir Phc Asp Arg Ala Ala 

?65 ?70 ?75 

Leu His Val Trp- Gly Arg Leu Trp Asr. Ser Thr Phe Leu Clu 

'? C: ^ b 5 ? ■? C' 

Tyr Ser Ala Val Ly:f Ser Leu Glu Val He Val Arc Ala Asn 
? ? 1 C C' 1 ■'■ .'■ 

Thr Val Lys r Ser He Lys Asr. Leu Met Leu Arg Asp Ala 

1010 101.: io:o 

Thr Val He Pro Val Mec Val Tyr Leu Asp Pro Met. Ala V^l 

10.;^ 1030 10 

A.:.a Glu Gly Val Pr.:- Trp Trp Val He Leu Leu Ala Val L^-u 

10-; 0 ' 104: iiec 

j.ly Leu Leu V.^l Leu AH Leu Leu Val Leu Leu Leu Trp Lys 

10::- 5 1060 lO^":- 

2...'/ Phe Phe Ly;? Arg AH Lys His Pro Glu Ala Thr Val Pro 

10 70 107: 10:0 

Tyr His Ala Val Lys He Pro Arg Glu Asp Arg Gin Gin Phe 

1 J > .: I'l iJ^^z 

'^i-: Glu Lys Tnr Gly Thr He Leu Ar": Asn Asn Trp Gly Ser 

1100 110:- 1110 

Ar<:r Arg Glu i31y Pr-j Asp Ala His Pr-j He Leu Ala Ala Asp 

HI: 1120 110^ 

H.. s Pro Glu Leu Gly Pro Asp Gly His Pro Gly Pro Gly Thr 

113.0 1135 114 J 



H-.Ei 
LUA 

A::- 1 L f i c i .a 1 S e* q u e n c e 



.:";/nthet Lc o 1 i.'iionucle'jt ide prcik'e 
ga<^acc g3agtg::tct tcag 24 

LI lA 

A.r"tificial Sequen::e 



S-^Tithetic ol igonu ::le'jt ide probe 



: 100 > 13? 

j::*:g^gg actg::aatgt agct 24 

- 44 J 
:;:L1 • 4 6 

: : 1 .:■ > A f 1. L f i 3 i a 1 Sequence 



: ' cvnt:ne::ic d1 igonu ::leot ide prDbe 

;4 j-: • 440 

^■ir: ?.at gtctcccaiig aggt::tctat tg^tccacga agcatc 46 

.^10 • 4 4 1 

- ?' ' H jiTiD s apiens 



;4 j 0 • 44 1 

ggg3 gcagggag-t gagtgga-gg -t-ga-ga-gg 

X :\2:j2'.22a gaaagcagcg ag:tgg-aga g-agggccgc 

ijaict g::ga gca^agigcr ggctca::aa:: aaga^gccca 

rt..t — gtgt gtgtgtgcag c-gcctggtg -agt-agr-t 

:-:g:gg-:gg- gg--gcag-- -gggggg^gg- -gga-gg-gg 

j-i" ;a-. aaa^ aatggctra:: cacaam::t ::agtatgaoa 



a- : a ggaa 
jg3gt::a 
•:g-*:':aaa 
- a ra .:vg 
i -i g'::a jga 
••i-ag:ajtg 



aaatt:c:gag a::gaagt:aga ggatgaciat 

gg a aa ace ::*:t :: gat: :: a g g tagac:::;agc 

ga tgaaatgtag zzzzz^zsiaa g*:at g ::a*: ig 

23. gt^tgca^ta gt c.a 2 :: g gag g3ttaca::ac 

gt agaccatagg cagcggag-gg gtccratatc 

— cagtggt-ta -c-cag--ct gtttgtgg-t: 



\'i2 2*i.dczct tttcagtgca aa ::-::agaata rraggcatgt 

aac.-ig.-itctc agt::aaatgt gaagga^at:: grccatgtcc 

• : J ::ac--:agta caagcagaaa tgttaagag.a gcatgcagtg 

cagggaagtg gcaaacagat tgcgggactg gttcaaggcc 

'.piggaagtca aaa^aagaag acaaaaacat tgcrgaqgcc 

agattcgata ccagcatctt gccaatttgc aaggactcac 



cgg::g::grgc 50 
arctczagca 100 
aggtgicagc 1. Oj 
ct-g-ag-tg 0 0 j 
taarrrtctg 2 : 
aggaagt:gg O^O" 
tt--g-a--t 
ta aggat ::-::a 4 0\ 
::t 2aa gat:: 4 ::; 
ag ga tga aag 
at ::ca tctgc ^ .: '. 
cagatggtca ^0 : 
gtottaggaa (ii:0 
ttcagataag J 
acctggagtt .:■ ; 
cttcatgaaa TiC'L 
tga gaga age 
ttggctggat 9C0 



qtttaa::aga cttgata^aa a?.tatgacct gctattgqac 
tca:^a agcat tta::::ttgat aagaargaa^ agtgtarcaa 
a a t V ::c*:gt g azac^t^icaa g3a::agrtta acac^raata 
::t:a'.:*:g r.ttc cagagacagc asij^zzcazz tcg^zaga::^ 
atarccagaa gcggr^aaggg gtiaaagaagc t2c::agga::a 
ctg^.gtgatg aagatggtta ::ta-::aagc::a a::a::aatgtc 
*:ggi::agtgc cggtgtgttg ac agar a tgg aaatgaa:j*:c 
gaaraaatgj t^ttgcagar tgtg::tatag .attttga zjat 
zzz jizzaqtj gr-gatttcca zgaazqj^zz gargatgagg 
zj^lazzazj aatgatgaag atjaaatcga agar gat gar 
jzj ^atgat ga t^arggrggr gatga::3a':g argtataizat 
a :: ;i -^t: iga a a tcaatiaaatt ::ra::artt::t aatairia^a 
atrta aa attatcttcr t :: ::a at a a caaaatgatt 
:a:.atatt:.t giataartac ttgaaaaa:.t g::ag::taaag 
ttalgtttaa aiaagaatca 1 1 rg ::t ttg a g^tt tta:.at 
^aaagaaaat a::atatgoag t^tagtiiaga caaaataaag 
ota-Jtataar aaa::tttt:ca cgagaacaaa czzzqzaaaz 
::aaaatga?. a gcragtgrtr gggatcgtar atgttaat-tt 
a.ar. T. ^ti.aagc gaaatttaaa azaaataa^z ttttaat^ac 
ag:ratttagg aaaaatat(gc atgi::tttaar tgcatttcca 
It iictagac-:: tagatgagtc aggataacag agagata::ca 
aaaaaaaaaa aaaa L964 

• -14 2 

ji: ' -1:6 
21.2 • Pi'.T 

2 1 * Hcmc' sap'iens 
•; J J.- 442 

I-Iet Leu Lys Val Ser Ala Va I Lea Cys Val i:ys 
5 10 



cagt::agag;: 9*7'J 

ggcatt -tt - l:'-: : 

at^agtggtg lO:--;: 

gagctcagca llO-: 

gtatat--c:; 1 1 : 0 

atggcagtgt 12Cv 

atgggat-ca 11' 

::t :: :: jgagat 1 

atgatgaaga 1 }■':■! 
gaa gat gaag '. 

tt gatt gazg 14 ;: ! 

aaaatga::ag I:-'!-! 

::t a aa :: ::t ::a 1 :■ .: ; 

at agaac:. 1*:"l-; 

tc ::t t a ::a :: a I ^: ! 

ttttgaagtg I'u: 

-tt^^ataag l'.'.':-': 

tt tgaaa gar Li-: C 0 

::tgggtctra IroO 

aagragcatc l^C^i! 

oacgact 3ca 1 .^50 



pa a Ala Ala T !•}::■ 
] ':■ 



Sec Gin Ser Leu Al,a Ala Ala Ala Ala Val 

2-3 25 



Ala Ala Ala G]y 
Gly Arg Ser Asp Gly Gly Asn Phe Lea Asp Asp Lys Gin Trp Leu 



5 1 : 4 5 

Thr Thr lie Ser Gin Tyr Asp Lys Glu Va.i Gly Gin Trp Asn Lys 



Phe Arg Asp Glu V,-il 31u Asp A~.p Tyr Arg Thr Trp Ser Prj 



Gly :.y3 Pro Phe hsp Gin Ala Leu A.sp b'r<j Ala Lys Asp Pro 



Leu L'/s Mei 



3».'r Arg His Lys '.'.^ 1 Gys lie Ala ■:• 1 r. Asp 



G.:.n Thr A.:. 3. G\'s lie Ser H ;s J'.ro Ara Leu Thr H i s .\r :\ 



Ket L'.'s G.lu A.: 3 



V<a Asp H.: s Arg G : r. Trp Arg 

1 V •" 



Lily 



Leu 3«.;r Thr C'/s 



1 ■; ■:• 



;.!.n Cys Pro Val \'a 1 Tyr Pro Ser Pro '/al 



::r Asp G^y His Tin Tyi S^-r 



t ; ♦£* ' J .. Ti 5 ^ \' S ^ »: 



' J ... ^ 
1. i' 



Tyr Gin Ala Cys \'rs..i Leu G.l.y Lys G.: n Tie Ser Val Lys :ys 
Gly His Cys Pro -.^ys Pro Ser Asp L\'s Pr.j Thr Ser Thr Ser 



A s n V a 1. L ;/ s A g A i a Cys S o r A = p L u i .'^ 1 u P e Arg Glu 
. ! 0 C 1 ■ ^■ 

Asn Arg L«L^u Arg Asp Trp Phe Lys Ala Leu His Glu Ser Gly 



/i.; g 



1^1 n Asn Lys Lys 
Phe Asp Thr Ser 
Met P.he Asn Arj 
Ser Glu Leu Ar:: 



■ ■• f': 



Lys Thr Leu Leu J-.rc Pr'O Glu Arg Ser Ar^ 

. . . ..-»■.■ 

Lt"'U Pre* I.e Cys Lys Asp Ser Leu G.ly Trr* 

Asp Thr Asn Tyr Asp Lmu Leu Leu Asp Gin 

Lie Tyr Leu Asp Lys Asn Glu Gin Cys Thr 



Ala Phe Phe /\sn S^^r Cys Asp Thr Tyi- Lys Asp Ser 



Ser A:--n Asn i:^lu Trp- Cys Tyr Cys Phe 'lln Arg 31 n Gin Asp Pr: 



:.10 



■-115 



Pro Cys Gin Thr Glu L^ziU Ser Asn lie Gin Lys Arg Gin Gly Val 



Lys Lys Leu Leu G y Gin Tyr lie PrC' I^eu Cys Asp Glu Asp GJ.y 

341 3-;: 

Tyr Tyr Lys Pro Thr Gin Cys His Gly Ser Val Gly Gin Cys Trp 

35c Sol 

Cy;.-; V<jl Asp Arc Tyr Gly Asn Glu Val Met Gly Ser Arg lie Asr. 

37 C 37 5 

Gly Val Ala Asp Cys Ala lie Asp ?he Glu Tie Ser Gly Asp Phe 

3ef 3?f 

AJ. .u S^-r Gly Asp ?ne riis Glu Trp Thr i^sp Asp Glu Asp Asp Glu 

?■ '.-^ 5 C' C'' 4 0 5 

Aj^P A:;-.p Ilo Met Asri Asp Glu Asp Glu He Glu Asp Asp Asp Glu 

4:0 ' 415 420 

A^-;r) G.u Gly Asp A::-.p Asp Asp Gly Gly 7\sp Asp His Asp Val Tyr 

4.: 5 ^ 4 30 4 35 



.": ' :i!]A 

':• '■ A t t i f i. c i a 1 Sequence 



cynth^^ri:: o 1 i. ronuc LeC'ti ie prok'e 
: 4 ' 4 4 3 

•.■:a' j-.-:aui. att cagaaac^gc aaggg 2 5 



LH.'A 

Ar t i f .:. c i a 1 S >'z: que n i;: e 



L'yntht^tic c- 1. i g<jnuclec'tide proh^e 
1 >"■:■;..• 4^4 

:..it i-:a*. ugtc atcac r.a ::ca tcatcaic 23 



. • :")IJA 

.:. ' /artificial Sequence 



Synthetic oligonucleotide probe 



445 



ggttactaca aqccaacaoa atqtcatggc agtgttgga:: agtgctgg 41 



3617 

^' 1 3 • Homi:) sapiens 
MOD.- 44n 

::ag.uci:ccag atttccctgt caaccacgag gagtcragag aggaaacgcg 50 

gag'-^gga'^a-:: aacagtac::t gacgocrctr tcagc^cggg azcqcc-zzaj 100 

cagggatggg -gacaagatc tggctg::cct t coco gt get c::rt:ctggcc 1.:.0 

gclo-gc-:.- -ggtgcrg-t gc-tgg?g-g gccggcttica ca--t:t--ct 2':0 

cga^agoga t.r ::a rct::t:a 2ccttcc::gc 3ggc::agaag g agigct let 2.^0 

ac:ag:e-at g----tgaag gc-t-g::tg; agat^gagta craagttlta 3^0 

gal'jg ig^a g g art agar ar eg a": etc a*: ^ttg ::t :: cagaagg^aa 3.^0 

aa::c*:a7tc :.t: g aaea aa gaaaac::a5a cggag-t::a:: a::tgcagaga 40! 

:t:;aa^*:tgg :. gattacarg t:^-:::: get tig aeaataeatt ea g :a :: ::at t 4.:'! 

tetgagaagg t g at r it ::t:r tgaattaatt ^tggataata tgggagaara 

gg i;."-; :: a ag a a aagaagatt ggaagaaata tatta^tggt a::agatatat 

tggaratgaa a::tggaagae at::etggaat :: ::a':eaaeag eat::aagcee »:>■!•!■ 

aga^taagea aaag':ggg::a eataeaaate ::tg::tragag eatttgaag:: 6z ': 

zzqzqazzj^ aaea!:a::aag aaageaa::te tgatagagr:: aattretggt 7 00 

jtatggttaa tttagtggte atggtggtgg tg':eag::eat eeaagettat T,:0 

atgetgaaga gtetgcttga agataagagg aaaajza-^aa eetaaaa::te 800 

eaaa^tagag taegraaeat tgaaaaatga gg^ataaaaa tgeaataaa^ 8.:-0 

tgttaeagte aagaeeatta atggt::ttet 3eaaa atatt ttgagatata 900 

aaajtaggaa aeaggtataa ttttaatgtg aaaattaagt r tt aet 1 1 3 9^-"' 

tgtgeaagta ateetgetga t:::;agttgta ^ttaagtgtg taaeaggaat 100^' 

attttg::aga atataggttt aa^tgaatga ag3::atatta ataa::tg::at 

trt ::et aa::t ttgaaaaatt ttgeaaatgc cttaggtgat ttaaataaat !■> 

gagtattggg r^taattg::a a a :: gt t gtttttaa:;a ggtt::tatta 11^' 

23::agaaett ttttgtaaat g::gg^agtta caaattaa^t gtggaagctt l.;.C' 

teagttttaa gttataaate a::2tgagaat ta::2taatga tggattgaat 125-' 



aaatcttt ag 
ctcccataat 
agatttttat 
cagtcttcgt 
tt aa a aa z 
aaat gaa-ga a 
t 3taacc3::t 
taagtttatt 

atta::3a5::a 
taaaraaata 
agaarttaga 
gt a g a a::t at 
!:act: :: at a a :: 
a a acttt-g gc 
" tt-gta a g 
a-gcaot-gggt 
- aa aatg -^zz 
gaa acat aga 
tao aa ca aag 
tea agta a 
tat gcccatt 
ctt aaaattt 
ctt gatgagc 

ctt agatttc 
atgatcaatt 
ate rtctgca 



actacaaaag 
gtaa atagaa 
aa::::aaata:: 
a-ttt g-rta 
aaagt t acac 
t at age tr aa 
a acta a agtg 
1 1 1 aa r ag t a 
atgttaattt 
gttat gaagg 
t-t--tttt- 
aaaarttgag 
aaataaatat 
ataaa t ::aa a 
tgraggtttt 
::aggta-::at t 
g ta ::ata 1 1 c 
ttt:-tgaa::a 
-tc-caagtt 



cccaactttt 
taat ag^ttt 
attt-agtgt 
::att 33 :aaa 
tt a 3t a aaat 
aagctt ::ctc 
tag gat t tt a 
c 3t gtcaagt 
t a a ratgatt 
aa a tat tg^t 
tgag-t ::taa 
aaa a 3 r ta at 
3t aga at ::tg 
ggagat gatt 
tattttct ac 
tz ataaaatg 
at ea aaaa 1 1 
cttt atttat 
tt aa acacct 



ttt-tg^cat 
gta att t a a ^ 
tat aacgt tg 
ggggtataga 
aat aatgat a 
aga gata 3 a t 
3ct actgg^a 
accttaat tg 
acacttgcag 



ct ag^ttttt 
tt :arcatga 
tt tatgacta 
accc 3tcaac 
a-cagagagt 
tt 3c-tctta 
ag gt ttttaa 
gc zaaqaaaa 
aa raaaggtc 



:t3tatttac 
jaaata 3aat 
aa 3at a tt a g 
ag^tga^att 
ta gga tat gt 
:t--ataggg 
aaat t a aatg 
t a a t a c 1 1 g t 
3ttga2tt gg 
a aaat gat 3t 
gaattattag 
::3aaaataaa 
attgg^t^at 
a at tt 3 ta gt 
aagaattctg 
t aa gc 3cta z 
tttatt ataa 
tgatgttgaa 
aa atgt ga at 
gaagtct at g 
at gaa eta t a 
^attgtgagt 
a ggttagtaa 
gatt t cat tt 
ggcccctggg 
aaatgaggta 
tgcttcaggt 
aataagat cc 



atat g tat tt 
ta ggt ttt t g 
tagaa ag tat 
tt ta^gattr 
ttt 3t3tttg 
aca-atttt 3 
tgag gtaaaa 
zaa 3a gt t aa 



a taat t tat 
ggg— tat^a 
aaaaraggaa 
att^atttaa 
cat ga 3at 1 1 
t agctggaag 
gt t tga at ta 
tgtaaggttt 
caa^ttttat 
gt aag gatt a 
aa 3Ctatata 
ggggt 3tta- 
attttt aagt 
t a gaa a taaa 
tg ttgga att 
acacz ratag 
agaagagcag 
aatgccgta t 
gtctaggggt 
ttgcctatga 



1: jO 
l':-t j 

14 >: 

It O'- 
1: 5( 
1 0 >' 

16 s^: 



1 ■■• t 

1 0 
1-j > 



■\ CO 
■150 



atacccctcc cttttgcgct qttaaatttg ::aat'gagaag 

gta::cataac taataaagca gggtacagal ataaa::tact 

-ataaaactg tgattaagaa rtzctaccr ct ::ctg*:atggc 

ctgcact etc tgactcctta cctaacaaig aattigtiac 

acatgtarga tttgtgccac tgatctraaa ::ctatgatt-:: 

taocatat:aa aaacgataat tgctttattt ggaaaagaar 

*\aaj^^acaaz zatztzzata qacaaagzaa a<3aga::agar 

cataaccaaa aaagcaaaac rtgtaaacag agtaaaaat:: 

:taaaga::at a ::t g::"Ct a::c tgcttcatat gctt ::::t::t a 

^coattt::ta aattaaagtt argctaaa*:': gagtaagrt^ 

ixa'Zajzzzaz t it 3t.t.rt: t3aata::aca aatt*:: aaaa 

:it::t: a a r.t aa ggcc::aac::g acttiicataa cg^a^riagtc 

cct :;a-::a ::ta aggootagag tttg:;t::tga tatg:at ctg 

gnatgctgt tzztzcaKqt gaatgt::aag a^at^^a^gg 

vrtatggiaa aatt. aatrct C3tta::a2at aatgg:.gt3t 

aaaaastgag ca::t:ta::a.at tgtatg::::^:: ::t::aaatgaa 

gtgaaat.:, tt aaaaga:: = tt gattc^g^a:: gtaaggattit: 

7ta::aa:.aat g::a::aatcag rgttgct ::aa act g-:ttt at 

ag :: :a*:: 'Jt ta aacaagcaac gtattgtgag ta::tgatatg 

aa attatcaa aggaaaa 3617 

;;10 ' 447 
^11' • ^ 9 

^: 1 3 • M-jmo sap Lens 

:4 00 > 44 7 

Met •31..y Asp Lys 11-5: Trp Leu Pro Pne Pr:. Val 

I 5- ^ IJ 

AIs Leu Pro Pre Val Leu Leu Pr:- Gly Ala Ala 
3er L.;;!u Asp Ser Asp Phe Thr Phe Tnr L'l: a Pro 



caaatttaca :':7C' 
gcatcttttc ;:7 5 
tgt tactgta 8 0 
ataatcttct ;.8o 
agtaacttct IT-tf 
roaggaatac I'/t 
attcaagagg .;i":C 
tttaatattt 'f-^'-'i 
artt-actat ? 1 0 
tttatcactt 
ata ::ca ta at j." 
accgtgttca 
gatgattaat "•■•r 
tgtttgtaat 
t a a a a 1 1 g a c --^ 
gatt::tttat !S4: 
1 1 ca t ::t gaa : ': . 
a-ttataaac 
tatataataa 



Leu Leu Leu Al 



;iy ?ne Thr Pr 



Ala 3Ly 31n Ly 
•1 



•jlu :ys Phe Tyr Pro Met Pr:- Leu Lys; Ala Ser Leu 31u IJ 



Glu Tyr Gin Val L-u Asp Gly Ala Giy Leu Asp lie Asp Phe His 

m5 7n 7 5 

L'tu A. a Ser Pro Glu Giy Lys Thr Leu Val E'he Glu Gin Arg Lys 

-0 3^ --j 

.^'.:r Aop GLy Val H^s Thr Val Glu Tnr Giu Vai Gly Asp Tyr Met 

Phe Cys Pne Asp 7i:^r. Thr Phe 3er Thr Lie Ser Giu Lys Vai I.le 

::o in 

Phe ?':.>.' Giu Leu ::.e Leu Asp Asn Met i^.ly Glu Gin Ala C:: n Glu 

G/,n G.l-^ Asp Trp Lyi" Lys Tyr lie Tnr Gly Thr Asp lie Leu Asp 

:.4 0 13:- 

Met Ly.-^ Leu Giu A.-'V' lie Leu 31.u Ser He Asn Ser lie Lys S-r 

IS':- 16 J It'-^ 

Ara Lt-u Ser Lys S^'.-r Giy His lie Gin I h:- Leu Leu Arg Ala Phe 

'■.;.l.u Ala Arg Asp .\y j Asn lie Gin Glu Ser Asn Phe Asp Arg V,.. 1 

: :^ I ? J : : 

A.-n Pne Tro Ser II;':. Val Asn Leu Val Val Met Val Val Val o»,'r 



Al.'ii lie Gin Val Tyr Met Leu Lys Ser Le.. Phe Glu Asp Lys Arg 



Lys Ser Arg Thr 



l::a 

r t i f i c i a 1 S qu e n c e 



:1V- :*ynthetic o.. .; gonuclec't ide prc't-e 
: ; - -ME 

\cc<i'jr,-xQqg ctgggc'^aza aga 23 



:i 1 



■; ■; 9 

Lh'A 

Artificial S*z:quenc«E 



L^:;- Lynthetic oligonucleC't ide prC'be 
4 'J C' : ' 4 4 9 



gtcttccagt ttcatatcca ata 23 



:ii - -i: 
. I.:-.- :i::a 

.". 1:.> Artificial Sequence 



2i-. 



cynthetii:: oligonucleotide probtE 



C'^.i-rraaggag ::a::ggggaag ggragc::aga tcttgtcgcc cat 4 3 
1 

2 11 > : := 9 
_ 1 ^ > i.CiA 

.": 1 • Homo s aciens 



cc.inc : r-t. g a ga^cttrrta taaaaaac:;c agtctttgct 
ag^ati^cag 3iZ.-2Z zsizzaj agag*:::gcag a::actatg::t 
gc r/t g r.cca gt.g:gtc::tg gatgirtgc.:. trrtgcct^a 
'.c i ggi*". aa ?g::gaag a aa a:: :: a ga ag ga a ::tg zczz zz 
Tct .H't : : s a igg-tc::aag gr::tatggct. c::::cctg-ta 
itgt -acr.aa aa:: ::tg gar. ggatgcagat ccggct-gcc 
:tct..ggaaaa crggtgtctg tgrtcagtgg gg-tgaggga 
::c*: .::cc vggt ;iaggagcatt a gtaacag a ::tcata :;at: 
cca:.a::aggg ctct:gagcc: garggagatg 
:gt:gatga attaztttg:: atgggagaaa 
:g-ggg3g-: 



: ::a t .Ta 



:.c a -.. zzZ3i aa cc ::tg g ::c a : 



.:t ga a g*.. gga aagactacaa rt gcgatgca aag::ta2::2t 

gttcaa-;ga- :.agggcaggt gggaagtcag cagz-tiragc 

■jctcatcat g ga:;atgagac cagtgtgaag a ::t: ::ac rctg 

\Z 7.zzc:2di3i aczjczctaz 3tga3ta::ct tgtcatgatc 



ga c ::agacaa 
g--tcccatg 
tr -cctgtg 
zz^zqqazca 
tg::-ttgr:-t 
agaagcggcc 
tcct-cg-gt 
cr ggattggg 
ga-gggagtg 
a at ::cct zca 
-acaggattt 
ai g tctgcaa 
ttggcgtgca 
gaagagaata 
2t --ttcttt 
t -3atgtctt 



tt -■^Z'l'.zzz t:. -ac-ttca tttcagg-tt r::ct3tgt-c 

ra ;^ -it a g agaataataa taaaaatgtt artttataaa aaaaaaaaaa 

•ua i laa laa 85 9 

21 J ' 4S2 
^11.' 175 



PF.T 

1 3 • Hc-mi' safd-E-ns 

:-;-J0 • 4:. 2 

Met. Leu ?ro Pre Met Ala Lou Prj 3er Vai Ser Trp Met Leu Leu 
1 5 10 15 

:;"er ey- L-eu lie Leu Leu Cys Glr. Val GLr. Gly Glu Glu Tnr G'^.ti 
10 ?.z- ;iO 

Ly.? G.u Leu Fro Ser Pro Arg He 3er Cys Pre* Lys Gly Ser Ly.? 



/Ma Tyr 7-l.y Ser Pr^j Cys Tyr Al 3 Lt;;tu P:.e Leu Ser Pre Lys 3'/r 

'.■ *:> L 

Trp Met Asp Ala Asp Leu Ala Cys Gin Lys Arg Pre Ser Gly Lys 
t' ~! '. "■ ^ 

Leu Val cer Val Leu Ser Gly Ala Glu Gly Ser Phe Val Ser S^;r 
~. •'. " ^ 'i ' 

■>eu Val Arg Sei lie Ser Asn Ser Tyr S-.-r Tyr lie Tr:^- lie G:y 

I-'-': I'J^ 

L^itu His Asz' E're T::r Glr. Gly Ser Glu ?ro Asp Gly Asp- Gly Tr}:> 
li: K: " ' 1.0 

Glu T.np' Ser Ser Tr.r Asp Val Me: Asn Tyr Pne Al^ Tr^z- Glu Lys 
11:. 130 ^ 11': 

Asn Pre Ser Thr I :.e Leu Asn Ptj Gly xHis Cys i:^ly Ser Leu Sei- 
140 1-1^ l:.u 

/vrg Ser The Gly Phe Leu Lys Trp Lys Aisp Tyr Asr. Cys Asp Ala 
155 16: l^-".5- 

Lys Le-u Pre lyr Val Cys Lys Phe Lys Asp; 

170 175 

^1 V- IS 3 
."11 ■ 1:50 
Sis ' IJXA 

..1 ?. • HC'in J sap' lens 

O'-agte.tgt g-i^cacc-^cac ttggtgtcrtg ctgtccc^gc caggcaagce 50 

\ggggt:gag=i g::acagagga gtggg-cggg accatgcggg ggacg-ggct 100 

agcgcteetg g::gctggtge tggctgcctg cggagag-*:g gcgccggccc ] O'"' 

: g'-g'-'igcta cgtctgtccg gagcccaca'^ qagtgtegga etgtgtcacc ^ J'.' 

<:izcqccaczz ^zaccaccaa cgaaaccatg tgcaagaeca caetc::actc 2 : i' 

tvcgggagata ^tgtacccct tccaggggga ctccacggtg accaagtcct 500 



gt;^3::ag3aa gtgtaagccc tcggatgtgg atggcatcgg c:::aga32ctg 350 

cccgtg*: 3 3": gc::gcaatac tgagctgtg^ aatgragacj gggcj^^cg^ 4 

tovgaa-'-agc zt-zcazt-j-^j qjjccczcaz ^ctc^tc^ca ^t^ttgag^^ 4^'".' 

tc :. jaotgca gagtC3 3cgc cracccccat gg^cctatgc gg socage 3 3 5'j!"' 

^gfiatgi'Ctt gaajaagtg^ c^^ctgcacc aggaaaaaaa aaaaaaaaaa 5:-0 

1 > 1:5 
Pf.T 

1 -j * H :'mD s apiens 
:•; : > -IS^ 

Mt:.-r. Ar-J GLy Tnr Arg :ueu ALa Leu Leu Ala Leu VaL Leu Aia Ala 
i e lO 15 

"y^ 3Ly 3Lu Leu ALa Pro Ala Leu Ar-g Cvi Tyr Vai Zys Pro 'i; . u 

.^c ?0 

?r.-. Thr GLy VaL 3er Asp Cys Val Tnr Tie Ala Thr Zys Tnr Thr 



A.--n jLu Thr Met Cyc Lys Thr Thr Lea Tyr Ser Arg jIu lie Vil 

:■ :■ C' 

Tyr Pro Phe ^Ln GLy Asp Ser Thr VaL Thr Lys Ser :y3 Ala cer 



/s Pro Ser 



Asp Val Asp Gly lie Gly Gin Thr Leu 
■: 5 



Val Ser Cys Cys Asn Thr Giu Leu C-/s Asn VaL Asp Gly Ala PrC' 



1 .-'0 



Al.-i Leu Asn Ser Leu His 'liys Gly Ala Leu Thr Leu Leu Pr(, 



1:.' 



110 

he-.. St;ti Leu Arg Le:U 
1:5 



115 



; 1 1 . ■ 1 o H 

.LI Hi: mo sapiens 

:4 0'i> 455 

ctgcagtcag gactc::ggga ccgcaggggg ctccoggaco ct;gact: c::gc 50 

agccgaaccg goacggtttc gtggggaccc aggc-tgcaa ag-gacggtc IlO 

azzztczcz*i tctttctccc tcitgagtcc zzctqagatq a::ggctctgg l::i'' 

gcgcagcggg agctacccgg gtctttgtcg cgatggtagc ggcggctctc 2Cl 



tz 2 23iacq 2Z 
a— cagg-t- 
aa t ^a jt a :: 
cqa.?.gag^-g- 

t gt. ZZZ-2Z 
ctqaaagcc c 

- zz ^gr ccaa 
aaq'.:at. agga 
-t-gvgg^gaa 
gta:it:.— -3 
aat 7:ig- ga 
rct-vcaicaa 
gca*_r ::-::aat 

ggr-jctgcac 

tgattgt-at 

ttt. rag-tta 

gagr.2t.agaa 

atgv aa r. atg 

t ta..iat z at a 

oatvtaa aaa 

21 J ' 4 56 
211 ' 266 



::tctg::t ggg 
atca aga a :: :: 
t gcagccag- 
a gaccattiga 
ggcactgatg 
g-aaatct gt 
-tat g-g-tg 
gate a aaa t :: 
cggtaatgat 
■zzz r a aaaat 
teat 2aga-t 
gat ::t gt aa a 
gaaaa gg-tc 
ggt-tgt ::tt 
t agg-tt-ac 
act z ::rt 1 1 a 
ctcaacc ::ta 
aa:;a3::ttC2 
----tgt gat 
tac ::tgr aaa 
tg:ctatttt 
-ttga-tgac 
tagtt::ttaa 
zq ::aagga t :: 
aaaatactag 
tttc-cttta 
aaaaaaaa 1 



agtgagc 3CC 
tgc3::c3ac:: 
go- g-g--gg 
raacca :: za g 
agtactg-g2 
-t-g--t g-a 
----gggaat 
attto^gagg 
cat a g zac zz 
gtat ::a a 2 :: 
gt grct-agg 
c:rgt tctga 
t ::atgga ::t a 
gtcggatara 
a::ttgt::aga 
t a taata gat 
a g gat at a :: a 
aaaaac::t gg 
t J ::a gta a at 
t gca a tga a a 
tcctcttgtt 
aaat att :t a 
a ag 2ataa 
t :ttggaatg 
-ttatttt -t 
ggctgtgata 
13 



accttgaact 
g::tgggtgg3 
gaat ::::tgta 
-cgta-cr gc 
tagt rc:a:a 
ggaag-gr-g 
ta ::t g taa aa 
ag aaat t gag 
tggatgggt a 
aa agga ::aag 
attgr gttgt 
aa ga aggt t a 
gaaa ta 1 1 z-z 
gaaagat-a- 
ga ::a rtaaa z 
g ::tatgaaa a 
agttctgtgg 
agtgt a.a gag 
tactgtattg 
ct tt taatta 
atgt aaa tt t 
ta tt g a.a 3tg 
-ttta tctca 
a ::aaatgata 
gaaatgt act 
gtttttgaaa 



c g gttctcaa 
g-tg-gggg- 
cc -gggcggg 
gcg-agagga 
cg-ggagggg 
aaaa-gctg- 
at ggaatatg 
gaa ^c-zaz-za 
z z z z aga ag a 
aaggttctgt 
gctagacact 
a gtgtgr a z-z 
a g ::gttgtt a 
:; at r.aag ::c a 
tag-tat rca 
ttttttatga 
t ttcagt taa 
ttttgtttct 
taaattctca 
tt tt tctaaa 
tt gt acacat 
aa gt aaa tea 
tttaatt -ta 
ggtacctaaa 
a t cttaatg z 
taaaat t taa 



:212:> PRT 

:.:13> H-.'in:) sapiens 

:-h:Z Ala Leu 31y Ala Ala ^ly Ala Thr Arg Val Phe Val Ala 



:i<-:r Val Ala Ala Ala Lou Gly Gly His Pro Leu Leu Gly Val 3or 

2 2 ft :-0 

A..a Tni Leu Asn 3or Val Leu Asn Ser As:". Ala lie Lys Asn Leu 

^'Z' A-': " A I' 

Pro Pr." Pre Leu G.: y Gly Ala Ala :;iy Hi- Pro Gly 3oi Ala '/hi 

3er A.... Ala Pro G.y I...e Leu Tyr ?r-:. i:'.:.y Gly Asn Lys Tyr 3:n 

,.;(: -/.■■ 

Thr I.'- Asp Asn Tyr Gin Pro Tyr Pr-i' i^ys Ala Glu Asjj Glu G; . u 



"y.E- Gly I'hr Asi:' j^u Tyr 3y3 A.'. a 3er- z'l :' Thi Arg Glj- Gly As^j 

a GLy Val GLn I.'.--, "ys Leu A ..a Cys Ar Lys Arg Arq Lys Ar-u 

k: ' i:^ 

r_yi Me". Ar<g His A.". -;t Mn^t. G;/s ^ys Pr^:- G.y Asn Tyr Zys L;/s /vsn 

:.■!:■ li:0 I}:': 

3.". y II'..- Cys Val Ser 3or Asp G..n Asn H-..s Phe Arg Gly Glu lie 



Thr lie Thr- G.:.u Ser Phe Gly Asn Asp H.,s Ser Thr Leu 
IS:: l^i^O l»io 



As.p Gly Tyr Ser Ar'i A.ig Thr Thr Leu Sl-i Ser Lys Mfjt Tyr Has 

V". 1": 

"'}.r Ly..-. Gly Gin j.'. u GLy Ser V<ul Gyf I.l-u Arg Ser Sei Asp "ys 

1^^ 1 "^0 " 1-5 

A^a So: Gly Leu Gys Cys Ala Arg His Pi.e Trp Ser Lys lie -".^ys 

Li"--: ii'i 

Lys Pr*-. Val Leu i^ys Glu Gly G...n Val Gys Thr Lys H: s Arc .^nz 

Lys Gi.y Ser His 'L! y Leu Glu [...e ?he G in Arc Cys Tyr Cys -li ;/ 

i.L". u Gly Leu Ser Cys Arq lie G.i.n Lys A.-tjj His His Gin Ala So^r 



Asn Ser Ser Arg Leu His Thr Cys Gin Arc His 



:r.lO ' 4 57 

H-jmo sapiens 



• •jr.sure 

3-::, 123, 133, 139, 130, 214, 259, 282, 30S, 452, 467, 471, 473, 
:2.:. ' 'ir. kr.own base 
:4 00-- 4 57 

::t.'7t*:^. ? r t^cagt^aga att:.gggacn g ::a ggg ;t.t c::ggacctga 50 
Lit* _gL-ag 3 5 gaacgggaag gttttgtggg 3'j^caggt.tg aaatgacggt ICO 



:zzz tot::: ::t: :: tcn ggag' 



J a ^an 



.ggtt"t gg 



gcg.:a'3cggg a^ctaacccg gtttt^tgtn gcgatggtag cggcggnt^t 



.::ig:g' 



-ttntg-'zgg gag:.gag-gc -a : *: gHiar ::gg: 



•,:.--oaacgn- atcaagaacc tqczcczazc gnigggcgg- g^tgcgggg- 

.^-::-:aggri-t tg-agtrag: g--gcg — gg gaat— t.g^a — 2ggg::ggg .55- 

■ia::aa'_:*:a :: aga^irartga caatta::::ig ^cgta :: :: ::gt g::gcagagga 4 0i 

.:gaTgagtgc ggca-tgatg agiac::g-gc tagt--^ac- -g-ggagggg 4:- 

in-g-:ggg.":gc gc.aaarntg:: ncngc-rg:;a ggaag-g::og aaaa::g::rg2 5-:-; 

.it gogtrang ::':at gt get g c rccg gga at •:artg::aaaa arggaatatg : : : 

gi 'grr.t t g itc aaa at: :: atrtc::gagg agaaattgag gaaar^atiza o'! 

■jtg.iiaa g -tir tggtaatgat catagoa-^t tggaiggg 633 

:.:l J • 4 5fi 
211 • 4V4 0 

.:12 > jMA 

2 1 J • H-jin-j sap Lens 
:4 0 0 ' 4 5ri 

gaggaa--::t:a rcggtaccg^ ccgcgcgztg giagt:g::-:g gtgtggctgc 5"; 

ac^rca^-aa t:c--gtg-g- cg-ggc:.ggg --gi-ggaga g-:gcg::gt:g3 i;- 

t:-2tctc::tg oarg-ggtg-:: tt:gggc:.cgg ^-agg^gggg tccg-cgc-a 

ggglt-gagg atgggggagt ag-racagga ag-ga^r-cg -gatgg-aag / : ■ 

gtatarctct gtggaatgaa aaggaagtat tagaaatg.'sg ctgaagac::a 2:' 

ttcacagatt aatatitttg gggacaqatt tqtgatgc*:t gattcazcct J'J' 



tqaa gtaatq 

a gaat gg g 
qazzaztczc 
atca g gattt 
gaa a t a a ga 
aaa :: gaat 
ratatgsagt 
g.gagaaaagg 
ctattatcgt 
catt ggaaag 
zt-t-gtaaatc 
-acat ggaga 
-:.gttaa-- g 
a-gc ta tccc a 
r-atggagac 
-:.a-gaagr:a- 
caaa :;t g zzz 
ag-ga-gga^ga*: 
cgt 3t: ::aa 
aatctticca-g 
■ggctcat -a:: 
zaa "^z ^azcz 
att-aag-t g 
tct gtatgt- 
aagaatiatg a 
tt. t g zaaa g 
ctt-c-rg-- 
ggtgtccac:; 



tagaca gaa g 
aat t aat g 
t ::tggtraa a 
tgttttctga 
tta::agttta 
aag :::: t tea a 
aac ::caaat:g 
a zz ::aaagat 
gacttgagga 
tatgattctg 
aaga gaat 
tt::acrccc-:: 
ga-tttgrta 
tgg- ga- ga- 
gt ^rctccat 
agat ::aaagg 
ag::gacagaa 
ttg- gctgg 
tgtt-gac-t 
ct-a-tggar 
azzzz-^aa zz 
cggtgg-tg- 
tga get gaaa 
gcaggtttga 
ttt-ag^cgt 
aa z z zatc az 
aaa gtgtg aa 
aatg aeaa ag 
atgtcigag ::t 



ttct eaaatt 
t tcacttaaa 
ta a agatga 2 
ta gtgtatat 
cttggagtgt 
gaaattggra 
c ac a t g g ::ga 
gaagat zzaz 
taatcaa ggt 
gtatttatga 
gatg-t g— g 
aggctgttca 
aagaagtgga 
agaatg::ttt 
ttttcggtct 
a g agt tt a gt 
-ttr gga-ag 
tattgg-tgg 
ca -aga = a-g 
get aaa gaa a 
aettteggea 
tatttttt::a 



t gcatattac 
t ragaa ctt g 
t atatc aga g 
gg^catttta 
3 a aa a rtg 
tt g a a g ttac 
ttttttaaaa 
ggaaaaagta 
ggccagtatg 
tgatgatcct 
ttaatt-tgg 
cactgc-atg 
tgggtta-t t 
jzz ga at ga a 
ggaatgg-cc 
gagttttg-a 
gaaattttgt 
ctgat ::actt 
a:t raggctt 
T:atatt -gga 
aaca za ztaj 
1 1 1 tggaa a a 



a a acta aaa a cteta ::tt aa 



otgtt-— t-t 
etct ag-agt 
ggaaagaaga 
tt zz -atgtt 
aa ecat gg ::t 
ttacta 2cag 



g -a 2 -aga -a 
at tta aag ga 
zz ::t ata^ ga 

a z za ::g ::t t g 
tgttgattt - 
agttacgaa g 



atcaactgga 35 0 
r^taagaaag 'iC'O 
arttgaaaag 4tt 
gtgggoacag HOC 
a ag za gt a ga ?. 
at3 3tgataa 600 
ataaatagag 0 0 0 
t gacaaat at 700 
aaagctggaa 7 00 
gaaat::ataa 800 
agaa-tgtgg 0 00 
attta got zc 000 
-gaattggag 000 
aggagt::aa:: l=!'-"'0 
cagtgaaata 1:J:0 
atg::ag::atg 110"' 
eaa-t-cara 1100 
ztz gttcaaa 1000 
agtgg-atgt 10:0 
agtaatacat l:-;-0 
aggatcgttt 10 00 
aat ga a aatr 1-1 '1 " 
aaa tga teat l-iOO 
t 3tgt a gt aa 1000 
ea.a gg a ae za 10.: !' 
tat aettg::e 1600 
gae3t::aaaa lb.:-"" 
tttgeeeeet 170u 
agcat ::aaat 1750 



cttctttatg gt ::ag-::ttaa gtttggtaca ctagattgta 3agtt::atga 1^0! 

ggga::t::tgt aa::a!:gtata acat^^aggc ttat::3aa2a a^agtggtat l:-":'" 

t aacca gtc ::aa ::at:t ^at gagtatgaag ga::at::a-::tc tgct gaacaa I'-^'j"! 

at::ttggagt tcatagagga ccttatgaat cctt^agtgg tot ::ttac 1'-^:.''. 

acccaccacc tt::aacgaa2 tagt t: a ::a aagaaaazac aacgaagtct I'l'i'"-- 

ggatggttga tinctattot cc gt g gt gt :: ^zzztzgcza ajzzzz^azj 

::::agaa::gga aaagaatggc ::cggaca*:ta a::"::gga::tga tea a gtg g g .'JlO! 

ragtatagat t g ::-::a 3 3agt ^t23LZZ2ZZz ::::gtgc2::ag gaaaacgttc .': 

aaagat a tgagataaga tttrtt^r::.': casaatraaa tiaaag^ttat 

cagt a tea:: a gtta::aatgg ttggaaragg gat g::c tart ■::::::tgagaat 

ctggggt^ta ggatttttac ot::aagtat:: cacagatota aca ::ct ::aga .'. -r.':-', 

ctttcagtga aaaagtt::ta caagggsaaa atcattgggt gattgatttc 

tatgct--tt ggtgtgga-c ttg-cagaat tttgct-cag aatttgag-t J.'\C: 

cttggctagg atgattaaag gaaaagtgaa ag::tggaaaa gtaga::tgt3 .:4--v 

aggcttatg:: t::aga3atg^ cagaaagctg ggatcaggg^ ctat :: ::aa ::t J5:j( 

gttaagtttt atttctacga aagag::aaag agaaatttt^ aagaagag^a ^b^''. 

gataaatacc agagatgcaa aagcaat^gc tg^cttaaca agtgaaaaat 

tggaaa^tct ccgaaatcaa gg^aagagga ataaggatga act tt gat a a ^y^z^. 

tgttgaagat gaagaaaaag tttaaaagaa attctgacag arga::atcag ."'/OO 

aagacacota tttagaatgt ta::atttatg at-gggaatga atgaa^atta ^7! 

tcttagactt g::agttgta': tg^cag.aatt atctacagea ctggtgtaaa .'. i- i 

agaagggtct g::aaa::trtt tctgtaaagg gccggtttat aaatatttta .cl 

gactttgcag gotataatat atggttcaca ^atgagaaca agaatagagt . .^i 

catcatigtat tctttgttat ttgcttttaa ::aa::ctttaa aaaatattaa ."?Z'0 

aacgatcctt agctcagagc catacaaaag taggctggat tcagtc::atg '■•(''Ci 

gaccatagat tgctgtcccc ctcgacggac ttataatgtt tcaggtggct ..'■■Oo 

ggcttgaaca tgagtctgct gtgctatcta cataaatgtc taagttgtat ■-10 

aaagtccact ttcccttcac gttttttggc tgacctgaaa agaggtaact .-ilSu 



tagtttttgq tcacttgttc tc^taaaaat gctat -ccta 

taratttcgt tttaaaaa::a ccratgatgt 5g::acagtaa 

ttatgctgta ttattatgag qagattctcc azig^ztzct 

aaggttgaaa aaatgcttrt aatttttcac ag^cgagaaa 

gtatatgtgc acacagtaag tacacaaatt: tgagcaacag 

aatrctgtag tttgctgtat catccaggaa aa^ctgaggg 

tagcaattaa ctgggcatrg tagagtatcc raaatatgtt 

tagagttcta tattttaaag atatatgtgt tcatgtattt. 

3tttcaraga aattttocca ctgaragttg artt::-gagg 

ttacatartt gc-::tt::tgaa ctttgttittg ac ^tgtatcc 



accatatatt j2C7' 
acaaaccctg j2':'j 

tt-ctrctca :3::o 

cagtgcagca 3.:. 50 
taagtgcaca 3-100 
aaaaaaatta 3-1.^0 
ar^aagtatt 3-5-;C 
tctgaaattg 3- 5 5 0 
catctaata - 3-0>]-] 



:aca j-*:.!:- 



rt giggt tttt ctcrca.agc t.ttggtrttt ::a ::t z zz jzc 

at: ar::-::aaa taggaaaaat ta::tctacag -^zzqzzztac 

aatgatactg tagttattc^ agttactagt ttactgt^ag 

ttttcagata aarattgaca t.aataactga agrta:.tttt 

::aagt:a:ata aa^ctaggaa agggatcttc t.agttictgt 

ctoaaagaar cacaaat. ttg tcagtaacat gtagt.t.gttt 

::agagtgtac agaatggtaa aaat.rc::aat ::agt::aaaag 

attaaaaggc t::gcaa::ttt ttcaaaaaaa aaaaaaaaaa 
2i:.> 459 

;:ii> 74 7 



::agC3tattr 37:; 
-giagcttac 37^ 
aggg^tgcct 3-: 
ataagaaaat 3'-::: 
grtgtrtaga 3':^': 
agttataart 3.^: 
ag grcaatga 4 
4 D40 



: 1 ?•■ 



> Homo sapL'E^ni 



:-;00:> 4:. 9 

Mei Gly Val Trp Leu As- Lys A^p Asp Tyr 11^ 

1 5 1.0 



Ar? He He Leu 



/.f Phe Le-Ji lie Val Tyr Me: 
' f"5 2. ""l 



Arg Asp Leu Ly~ 
1 : 



Ala He Leu 7a i 



Lily Thr Asp Glr. A-sp Phe Tyr 3er Leu Leu Gly Val Ser Lys 'Vhi 

3 :. 4 :i 4 5 



Ala Ser Ser Arg Glu He Arg 31 r. Ala Pne Ly.f 
50 5 5 

Lys Leu His Pro A.sp Lys Asn Pro Asn Asn Pro 
65 7 0 



Lys Leu Ala L*i 



Asn Ala His Gly 
7 5 



Asp 
A3F' 

Asp 



Phe Leu Lys Tie Asn Arq Ala Tyr -Zlu Val Lou 

••'0 85 yiQ 

Leu Arg Lys Ly? Tyr Asp Lys Tyr 31y Glu Lys '31y Leu 

'■^z- ' ' 1>; ' ' 10:. 

Asr. i^ln Gly G:y Gin Tyr Glu S^-r Trp Asn Tyr Tyr Arg T'/r 



1 : ij 

Phe Gly He Tyr Asp Asp Asp 



Glu He I.;e Thr Leu Giu 
130 i:-:^ 



Arc Arg Glu Phe Ai^p Ala Ala Val A-r. 3er Gly G.1 u Leu Trp P: 



Val Asn Phe Tyr 



MO 14:- 

oer Pro Gly Gys Soi Hi.s 



His Asp Leu 



Thr Trp' Arg Asp Phe Ala Lys 
17 0 



[le 



Gly Ala Val Asr. 



Glv Val Asn Ser T'/r Pr 



" r 
i 0 -J 



o oer _,e 



Pr.e lie Phe Ar<? Ser 



.u Val Asp' Gly Leu Leu 



ly Asp Ast' Arg Met Lf;U ^ys Arg Me* 



Met Ala Pro Val Lys Tyr His Gly Asp Arg- Ser Lys Glu Ser 



1 =. 



Val Ser Phe Ala Mot Gin His Val Arq o-rr Thr Val Thr Glu 



Tro Tnr Gly Asn Pne Val Asn Ser He GJr. Thr Aj a Phe Ala AL 



Gly He Gly Trp L^.-u Lie Tnr Phe 



^ly Gly Asp ?ys 



Leu Thr Ser Gin Thr Arg Leu Arg Leu Ser- Gly Met Leu Phe Leu 



Asn Ser Leu Asp 
Leu Pro Asp' Phe 
Leu Ala His His 



's Glu He Tvi Leu Glu V,:i.l He His 



f.'^lu Leu Leu Ser A...a Asn Thr Leu Glu Asp 



T Trp' Leu Leu Ph-E 
Glu Asn Ser- Asn A.-p Pre* Glu Leu Ly^ 



:-4 j 



3 : 0 



? 1 : 



His Phe :;iy Lys As 



Leu Lys Thr Leu Leu 

1 



Lys Asn Asp' His I.e Gin Val Gly Arg Phe Asp Gys Ser Ser A^.u 



355 



Pr:' Asp lie Cys Ser Asn L':;u Tyr Val Phe Gin P:::) 3er Leu 
Val Phe Lys '^ly :;:r. 31y Thr Lys I'^lu Tyr 31u He His His 
Lys Lys He Leu Tyr Asp He Leu Aia Pr.e Ala Lys Glu Ser 



AST; Sh^r His V-^] Ti\r Thr Leu Gly Pro 'Mr, Asn Pne Pro Ala 

•} 1 0 •; : 5 

Ast' Lys Giu Pro Trp Leu V~l As^:- ;^he Pr.-;.- Ala Pro Trp Cys 



Pr: Zys AriT Ala L-;U Leu Pri' Glu Leu Ar;; Arq Al.a Ser Asn 

Leu Tyr Gly Gin L./u Lys Phe Gly Thr L-..'U Asp Cys Thr Val 

4»;::' 

Glu Giy Leu Cys Asn Met Tyr Asn He G.ln Ala Tyr Pro Thr 

.;7o " H":. 

Val VaL Phe Asn '-i.n Ser Asn He -lis :. : u Tyr Gl u Gly His 

4 " ; 4 

Ser A.L a Glu G 1 ri He Leu Glu ? hi e H e Glu A s r > L e u M e z Asn 

Ser VaL Val Ser Leu Thr Pro Thr Thr ?'ne Asn G'.u Leu Val 

Gin AT'^ Lys His Asr. 31u Val Trc Met Va i Asp ?ne Tyr Ser 

Trr Cys Hi.s Fr:- Cys Gin Val Le ^ Met Pro Glu Trp Lys Arg 

Aia Arc Thr Leu Thr '^ly Leu He Asn Val Cily Ser lie Asp 

0 : z 

Gin Gin Tyr His Ser Phe Cys Ala din G'.u Asn Val Gin Arc 



Pro Glu He Arg ?h<:.: Phe Pro Pro Lys S-r Asn Lys Ala Tyr 
z .'0 ^ .^ o 

Tyr His Ser Tyr Asn Gly Trp Asn Arg Asj:- Ala Tyr Ser Leu 
r I" K 1 0 

He Trp Gly Le ^ (^.: y Phe Leu Pro Gin '/a 1 Ser Thr A.^p Leu 

Pro Gin Thr Phe S(;r Glu Lys Val Leu G..n Gly Lys Asn His 



Val Ilo Asp Phe Tyr Ala Pro Trp 

7ila Pr ■> 31u Phe Glr-J. Leu Leu Ala 
6 o ^■ 

Lys Al.i jly Lys Val Asp "ys jln 
»-S S :'i 

://3 Al-i 31y ILe Ar-7 Ala Tyr Pro 

.11 u Ar ; Ala Lys Ar-;: Asn Pr.e 11 n 
710 

/ii/p Al.u Lys Ala LI-- Ala Ala Leu 
7:; !; 

1" ^ Ar';j Asn Gin Gly Lys Arg Asn 

■ ^^o 
-, , . . 

... - * .: 1 

;:: ;: • diia 

^ 1 .:• • Ait.ificial Sequence 
/ .'■ ; • J"yntheti:: oIig:>nu::le:'tide prDbe 

* •; »: :> 

a C'_''.:.igg cr gt tea :; a :: "g:::: 2 4 




1 1 A;r" i f " i. c i a 1 S e q u e n c e 

I.'::.-' L^ynrhetic oligonucle : tide probe 
■;:'i:V- 

1*. ■_"'ai_ii-:<:'.ag ccaatacoag cagr 2 4 




::-i:a 

.1 I ■ • Ar r 1 f i c i a 1 S e qu e n c e 

irynthetic oligonuclec'tide probe 

(TK j'.:tCf-: t ga tagaatgi^tt tgccgaatga aaggagtcaa cagctatccc 50 
.111-:- 4^-2 
-12-.' bUA 



Cys Gly Pro Cys Gin Asn Phe 

6 5' 5 6 6 J 

Arg Me.z lie Lys Gly Lys Val 

07 0 67 

Ala ':yr Ala Gin Thr Cys Gin 

6'r^ 6 j 

Thr Val Lys Phe Tyr Phe Tyr 
7 0 r 7 (J ^. 

Glu 1.11 u Gin lie Asn Thr Ar-:: 
7 15 72:- 

lie oer llu Lys Leu Glu Thi" 
/j-L 7 35 



Lys A-ap Glu Leu 
745 



:213> Homo sapiens 
:4 30 > 4 63 

^qa::ajzazc tootccctag gactaca::aa 



gga :":a gag :: a aag::::atgaa 
::aC'::ar :: ate Z-^cz zzz^zt 



sgaggagaaa 
catggaatag 

agt ;jc-gaaa 
a a :;agagaag 
tgaigtaa oa 
tt-::cagca- 
zta jg a a tt 
aaa:.:cat:5j- 
tt 3ctta3 3r 
cacagaggto 
a ao ::z zat jz 
oaagcacaag 
;ataga-g 
taccaatatc 
-gattttaaa 
aaaat za aaa 
at aatgatat 
tttttcagtc 
caaaoga a ca 
gt agtttttc 
tg ::ttacata 
zatttaaagg 
cttatttaca 



atccgtgg^t 
gcaggoagac 
tgg jatatta 
a Jtag jcgt- 
agac-tat-g 
atojtggtga 
caaggatgaa 
tttggat-a- 
c a ::at:c gt :: a 
cat irocatat 
tg aoa tea ga 
-t-tg-caj 
attatgg-3t 
gaatactta ■:: 
trtctgagao 
t-gtat g-ag 
tg aaat gaa t 
gaatagttt - 
■zt gataatat 
agatta atta 
at aggt rtgt 
a a cat a :tta 
tggacaaaag 
::agggaaggt 



eat tat t tta 
tggagtcgtt 
ggggagattg 
ta::ttat gaa 
ataagcgcgg 
attgtgtat g 
ctctctaaat 
ataatg^tgg 
gagattacta 
a aa a g tac 1 1 
tagt ggtttc 
tgt tc za gca 
act tcag gcc 
tttttgt gaa 
gtattggaga 
•zaazaaqaaa 
tacagaagt t 
a atattcaat 
a aataagctc 
gaatcaatgc 
taaaaacatt 
cctgtcttcc 

aaaggt t ttc 
ctacctccct 
t taagactgt 



gga ttgaa 1 1 
gaaat tttt t 
ggt gaagttt 
tt ttcattac 
tttg t aa aac 
tgtggaggaa 
tgtat gt ggt 
taggtgaaga 
ga^agtatat 
agatatttga 
ttt t-at-ga 
agt gtgtgg- 
aarttg--gc 
t: gggaaa a a 
t a tt gggttc 
:agatgaagt 
ac gatttttg 
tot tec t gaa 
t^gaag-agt 
eagttagsga 
t -zcaaa g ttt 
ggtttgg tac 
tgtttet taa 
a:gcct ttta 
tt taagatat 
aa aagtaaat 
t raagtagea 



agaaggaaga 

tgtttttgat 

tt tat teet 

tggagetggg 

gacagagcat 

attgcagttg 

agattgtagt 

aa g aa gt g g g 

c -a gee gate 

ggttaatatt 

t gatggagag 

tatgaaggga 

tgttggettt 

ttggtatcaa 

actaaaaar z 

tgtaaga agt 

tteeategta 

cgcgcctcag 

ggttggttat 

tgt atgcatg 

tat tteaeat 

tagcagcagr 

gaatatttae 

aaaaettetg 

tttatttttc 

aea aagagaa 

ttceaatctg 



6': 0 



1-: 
1 ; 
1 : Ci 

13^ 



taqccatgcc a::aqaBtat? aa^aagaaca cagaatgagt gcacagctaa 14'' 

gagat:aagt t loag ::agg :: agctt::atct caacctggac atatttraag 14.; i'' 

att.::agcatt tjaaagat.tt zcztaqzczc ^tcctttttc attagcccaa 15'' 

aacggtgcaa ccotattrtg gactttatta cttgattctg tcttctgtat 15:.-<- 

aactdgaag t ::caccaaaa gtggaccct :: tatatttcct ccctttttat 16'"''" 

agtcttataa gatacattat gaaaqgtga:: c.gactctatt ttaaatctra 16:' 

gaattt::aag t tcta g ? ;:c :: atgataaccr *:tttctttgt aattra*:g::t I/O' 

treat a rate ct rggr ::c a jajatqzzza ga3aattt::a ggct::aaaaa 17:.'- 

ttaaagcraa cacaggaaaa gg.aactgtac: tggctattac ataagaaaca ISO'' 

arggacccaa gagaagia 1818 

210 > 4 64 
Jll ' 100 

:i2 > Pr.T 

I; 1 3 ' Hc'ino sapiens 
:-;00 > 464 

Me- As- lie He Leu Gia lie Leu Leu Leu Leu He Thr lie Ho 

1 I J 

iyr Ser Tyr Leu 3I.U Ser Leu Val Lys ?ne ?he lie ?icd Gin Ar«j 
1 0 '. 5 ' ' 

Arg Ly.? Ser Val Ala Gly 31u Lie Val L^.-u He Thr Gly Ala 

4 0 

His Gly He Gl.y Ar-;: Gin Thr Thr Tyr Glu ?he Ala Lys Arg 3: 

^'0 6 

Ser He Leu Val Leu Trp Asp He Asn Lys Arg Gly Val Glu 31 
6:- ■" J 

Thr Ala Ala Glu Gyc- Arg Lys Leu Giy Val. Tnr Ala His Ala Ty 



Va L VaJ A.fp Cys S-t Asn Arg Glu Glu r;e Tyr Artg Ser Leu As:. 

' 1 J l-:- 

'Hn Val Lys Lys Slu Val Gly Asp Val Tnr lie Val Val Asn Asr. 

110 H:. 

Al3 Gly Thr Val Tyr Pro Ala Asp Leu L-.-u 3er Thr Lys Asp 3'. u 

1^::. l-.:i 

Glu He Thr Lys Tnf Phe Glu Val Asn He Leu Gly His Phe Trp 

1 4 -J 1 .; 5 1: :■ 

He Thr Lys Ala Leu Leu Pro Ser Met M'z;t i31u Arg Asn His 31y 



J J 
1 



155 



160 



His He Val Thr Val Ala 3er Val Cys Gl.y His Glu Gly He Pr- 



1 ; 5 



1 Ti 



Tyr Leu He Pr:- Tyr ':y3 3er Ser Lys Phe Ala Ala Val Gly Phe 



His Arq Gly Leu 7nr Ser Glu Leu Glr. Ala Leu Gly Lys Thr 'IJly 



lie Lys Thr Ser 



J 1 ^. 



Thr Lvi- Asn E'r ::er 



Leu Cys Pro V,= l 
Thr Arg Leu Trr> 



Val Asn Thr Gly 



Val Leu Glu Thr Asij 



V.il Val Arg L^er Leu lie A?p Gly Me Leu Thr Asn Lys Lys 



lie ?ne Va i Pro Ser Tyr lie Asn lie Pne Leu Arg Leu Gin 
»5 V J 6 ^ ~ 0 

Ph-r Leu Prc' G^Lu Arg Ala Ser Ala :i.e Leu Asn Arg Met -Li : n 



Asn i^Ln Pne -iL^ Ala Val Val Gly -lis Lys Tie Lys Met Lys 

i 9C .'95 j'^ 'u 

;:]0 ^ 4^^5 
;:l 1 ' 1::.47 

.J 1 2 • :)>:a 

J 1 ' :i ■ jmo s a p i e n :-■ 



■;00 • -lc-5 



■:gguggc 
■r:t-::c:a 
lagaggg 
; :.t ;t gg 
a-t ;g?a 

Jgagc^c 
gr gc- 7g 
c-tgcgc 
g-g-gac 



gg- tgcgg-j-g-g aggtgagggg cgcgaggtga gggg-gcgag 50 

g:a gga^g-ocag g-tctgcagg aag.:rgaagt gagagg^ccg 10- 

z-zc agccc-T-ccg gggcagg^tg .arcaaggo-o ggctgttccg It-"! 

3tg gtgutggggt -gg-gtt::at gatuctg-tg atcat-gtg- 2"-:" 

g :gcag-:::gcc g-gcacttct a:ttg:a-a: gt c — t—ct 2:.-: 

a -gggg.--gcc g-tgcccacg c-— ggg::-gg acagggacag 30". 

g g-cga-t-cg acgtcga^ga gtttc-ggac aagttt-tca 35: 



::a 



::gt gaagcagagc gac::ttccca g^a.-^ggagau ggaguagccg 
-gg ggagcatgga ggagagcgtg aga^^gcra-g actggt-cc: 4 v 
g-c :gg:g:agcc -agaccaggg c-ggcag:ag gcggag-gga 5 J .) 



ggagcgtgzt gcgggg^ttc tgrgccaact c^aigcctggc ctt ::-::c ::ac 3 55 0 



aaggagcgcg 
cgtggaoga- 
qr.dicc a a ::tg 
:gcg?tg:go 

^tt. -?.a J— g 
r.g :;ggccgr a 

ft -cgcgccg 
gg.acccgcao 
-gtaocgcct 
ggagact- 
ggi-cgg-- g 
•J-:, gggagga 
ot gt at aaa 
■jg-iiaaa 
-or ggaacct 
qc.::.atc-:ggg 
ate gatatr g 
> 4 66 

:::n ► 4i4 

•JI/ ' PRT 

:jl :- 

.4 01' 
Met 
1 

Va.l 
Ala 
Gly 



cattcgacga 
cgg-acgggg 
gaagcg^grg 
cota--g--jga 
g-g:ac-tga 
--a--t ratg 
g-ga---::tt: 
gagaacgagg 
::g-::caac-::ac 
g-ct-aaggt 
a-ggagaagc 
ctgc-acccg 
tgga::gagga 
c:cog-t — 
gga-tggt:. = 
t ?.ta-gagg3 
ct-cgaga-r 
gacgcacgcg 
ct tct: gtt c 
ttttttaaga 



zatcc-z zaa z 
ccatctact g 
atgar-gtg- 
-2rg-t g-g- 
::rt zaa zaa 
a aggt zaa g :: 
-gtg-g— tg 
agttctar-g 
ac -ag--t gc 
grccttcg-c 
tggcg-oott 
tg-cagat-g 
cgrcg-gcag 
.— -cgagcta 
qczaagazzz 
cgactttgtr 
gaaa gctt t :: 
cactccagtt 
act-^ ::actgc 
ttaacatatt 



togga g 3tga 
-taogtg.— c 
z gagcggaa g 
at^-^g-g-g 
gtt-tgg-gc 
t ■:: a a g 11 a g t a 
at-tc ::g— t 
-aagt:.-g:c 
-cgc:toggc 
aactt :\at z-z 
:aa>gag-ac 
acta :gactt 
-t g-tgcag- 
jgaacagg 
-c:t ggcttg 
:trtt::gg2t 
gcgttgcttt 
tr r teat gac 
-tctatc-at 
tcaggt attt. 



4 66 

Thr Lys Ala Arg Leu 

c 

Phe Met I le Leu Leu 



Ala His Pne Tyr Leu 



Pro Pro Leu Pro Thr 
50 



Phe Arg Leu Trf. Leu 

I.:- 

He lie Val Tyr Trp 

His Thr Ser Pr.e 3er 
4 0 

Pro Gly Pro Asp Arg 



g rcacctgat 600 

aa ggtggcct 6 SO 

:: ::tgct g :: ac 7 00 

a g ::a ::gt gca 7t0 

-g-ta-ggga 'c :'0 

^a ::aa gtt :: c tO 

t::cgcag::aa 9''0 

gtg-c- atg- 950 

gcg-gaggo- 100 

agtat:::: get 10'5 

tgg:.ggcagg 110 

-gtggggaag 115 

ta-t — aggt i;. j 

a :: ::g-:: ::a g ::a 10 5 

gaggc a g :: ag 1 ]• 

a::3ccaag::c 1.':.5 

tt-togcgtg 14 j 

ctacgatttt 145 

tgagt actgt I'-^J 
aatacga 154 7 



Val Leu Gly Se 
1 

Asp Ser Ala Gl 

Arc Pro His Th 
4 

Asp Arg Glu Le 
6 



Thr Ala Asp Ser I\3p Val Asp Glu Fhe Leu Asp Lys Phe Leu 3er 



i: 



7 5 



Ala Gly Val Lys G.'.n S»E;r Asp Leu Prj 7ira Lys G.. u Thr G:: u i^ln 
•rr. 8 5 ?0 

Pro Pro Ala Pro Gly Ser Met Glu Glu Ser Val Arg Gly Tyr Asp 



Trp Ser Pre Arg A.-^p Ala Arc Arg 3er •Tl Asp Gir Gly Arg GIr 
Gin Ala Glu Arg Arg Ser Val Leu Ar? i';iy Phe Cys Ala Asn 3or 



Ser Le-.^ Ala Phe Pro Thr Lys Glu Arr 



Asr. Ser Glu Leu S^^r His Leu Lie Val 



a: a Phe Asp Asp He Pr:. 

' ' - 'I i': 

Asr' Asp Arg His G:: y A.; i 



lie Tyr Cys Tyr Fro Lys Val Ala '."^ys Thr Asr Trp Lys Ar ? 

Val Met He Val h*/u Ser Gly Ser Lea Leu His Ar ? :;iy Ala ?r:> 

1 " 5 1 J 1 1 z 5 

Tyr- A.r-g Asp' Pr-j L.-.u Arg lie ?rj Ar? o'...- H...S Val His Asn A] a 

::^'0 1'.'5 JlO 

Ser Ala His Leu Thr Phe Asr. Lys Phe 'I'rp Arg Ar ? Tyr Gly Lys 



Leu Ser Arg His L^-u Met Lys Val Lys Leu Lys Lys Tyr Thr 



i 4 0 



Phe Leu Phe Val Arg Aso Pre Phe Val Aru Leu lie Ser Ala Phe 



Leu Glu Asr. Gl. 



Phe Tyr Arg Lys Ph-i- 
■■7i"- 



Arg Ser Lys Ph 

Ala Val Pro Met L^-u Arg Leu Tyr Ala Asn His Thr Ser Leu Fr: 



Ala Ser Ala Arg G.: u Al.a Pr.e Ar ^ Al^ 
.': 



Leu Lys Val Ser Phe 
'■ i"; 0 



Ala Asr. Phe lie ''.t . n Tyr Leu Leu Asp i'r-:- His Thr Glu Lys L<v j 



Ala Pro Phe Asn -Lu His Trp^ Arg Gin '.'a 1 Tyr Arg Leu 



Pro Cys Gin He Asp Tyr Asp Phe Val i.'^ly Lys Leu Glu Thr Leu 

0--5 :.4: •■4 5 



Asp Giu Asp Ala Ala Gin Leu Leu Gin L-EiU Leu 
s ' ? R 



Gin Leu Arg Phe Pro Pro Ser Tyr Arg Acn Arg 
365 3 70 

Trp 31u Glu Asp Trp Phe Ala Lys He Pr:. Lej 
380 3r-5 

jln Leu Tyr Lys Leu Tyr GLj Ala Asp Phe Val 

3 9 :■ 4 C- 0 

Pr:. Lys Pro GIj Asn Le_i Leu Arg Asp 

4 10 

:. 10' 167 

:i] 1071 

.I/-' DNA 

1 1 3 > Horn D sapiens 
:-;00.- 4 67 

\ zjjjczaj^ att::gg::acg igg-gg-acg aggg-gaogg 

■"l: :. eg ga g gt ga^agagg:::: ?.agagrigag agag^iO'agag 

.i::ggg5t5g-:: tacgggaacg cg-ratgccg ggaaggtggt 

;gggg-ggg- g-gg-a^-gg -g-tgggai- gtg::g::g--t 

■:;ggggcc-ga g-ggt^at-t gcgacaagga tgagt-tggg 



■-gg 
gaa 



ag^agga g ::tg ga gctgt::irca r^-tctg^ga 

gatgatig tgaagaccct ggcttctgag a ::-::atco g 

j-^^zz^z -jzzqzzaeiza SiCjzz-j^zz^i zzazzcazzz 

aggagac ctc::goceag gqa::::.::cg : :: agc^gc-gga 

gggacgt acac:t:r;ac -aagc'-g: 



agg gaat gt ::at r.a aca r crcca g:: z;*: ggtgggggca 



a a a 
*.gc 



aggcagt 

g — ttgg zc-ztq 
zc'zaqqa aacat 
-agac-c caggg 

-gcargg gccag 



tc-^tatgtg gc-ac-aagg gggoagtaa- 

garga aagtc:atat ggtgtccgag 

ctgga ccc-g-tgtg ggaggagotg 

::caca at^::gagagg gcatccrggr 

::gc tgagg^cggg gctgcqgcag 



Gin Val Asp Arg 
360 

Thr Ala Ser Ser 
7 " 



Ala Trp Arg i;;ln 
^-^lO 

Leu Phe Gly Tyr 

^ -"i 



otccgaagcc aacttctgca cgggcattga actgctcgtg 
<-:agagirtggg gtacgggtgc aaggccagtc ggagcacccc 



--t-a-gggg 50 
a::3ga2gta:: 100 
ggt:-gtgacc 1 0 
r-gigaacag J: 00 
ggccggg-c3 0 50 
tgtga-t-ag 300 
gattrggc^g 3::-0 
-:a-agagg- ; 
gctgaaccta ■;50 
tgcggaagag -00 
ate ggc-agg -50 
agc::atga3:: 000 
c::aa::tgrat '050 
g::ag::ctraa "■\'.-k' 
zzaqzcazzq "^L 
-gtt-ctggo cOO 

cgtggacgcc OCO 



cccgatatcc cttcctgatt tctctcattt ctacttgggg cccccttcct 950 

aggactct::c caccc::aaa2 tcaaacctgt atcagat'^ca gcccocaagc lOOC 

octtagactc taagcccagt tagcaaggtg ccg^igtcacc ctccaggtrc 10: 

::cataaaa.ac gat::tgcag:: c 1071 

:.ll-v- 4 68 

:;!i: • 270 

:212 • ?RT 

:.:i'v- H<jmo sapiens 

:-;0' • 4 68 

I-Ie*. Ala Thr 0;ly Thr Arg Tyr Ala Gly Lys Val Val Val Val Thr 
: 5 ^10 1 .: 

'.;iy Gly Gly Arg Gly lie G.Ly Ala G.ly T.-e Val Arg Ala ?he Val 



Asn Ser G.ly Ala Arg 
IS": 

:Uy Arg Ala Leu Glu 
b 0 

•.:y.-.- Asp Val Thr G*.n 
Tr.r lie Arg Arg ?h-- 



■;,] y His His Pro ?r 

■;iy Phe Arg Glr. L-u 
110 

i.eu Thr Lys Leu Ala 
12^. 

Vh. He Asn lie Ser 
1 4 0 

Ala Val Pro Tyr Val 
1:.: 

Ly:: Ala Leu AU Leu 
1 7 0 

uys He Ser Pro 31y 
10: 



Val Val He Gys Asp 
-1 .■ 

31n Glu Leu Pr-j '!';iy 

^lu Asp Asp Va. Lys 
' ' (" 

31 y Arg Leu Asp Crys 

Pro GLr. Arg ?r j li: u 

Leu GLu Leu Asr. Leu 

Leu Pro Tyr Leu Arg 
1 '.: 0 

Ser Leu Val Gly A.^ a 

Ala Thr Lys Gly Ala 

1. 0 

Asp Glu Ser Pr."* lyr 
Asn He Trp Thr ?.yo 



■J - 

Ala Val Phe He Leu 



Tnr Leu Val Ser lIIu 



Val Val Asn Asn A. a 



Glu Thr Ser Ala Cjir 
Leu Gly Thr Tyr Thr 

12 : 

Lys S e I' 3 1 n Gly As r 
10 e 

H.e Gly 31n Ala i:;ir 

1 0 

Val Thr Ala Met Thr 
Ir-: 

Gly Val Arg Val Asr 

loO 

Leu Trp 31 u Glu Leu 
I 0 :• 



Ala Ala Leu Met Pr-j Asp Pro Arg Ala Onr He Arg 31u Gly Met 
200 2 j5 21 J 



eu Ala 31n Pro Leu Gly Arq Mot Gly Gin Pro Ala GIj Val Gl:^ 



la Ala Ala Val. ?ne Leu Ala Sec Glu /i . i Asr. Phe Cys Thr '.liy 

J30 .■;o 

le Glu Leu Leu Val Thr Gly Gly Ala i";.lu Leu Gly Tyr Gly ' :ys 

.::4s ::^.o /^.^ 



Asp lie Pro oer 



ys Ala 3er Ar^ Jer Thr Pro Val. Asp Al. 

10 • -3 69 

11 > 637 

12 ' jMA 

1 ' :i::>mo sao ierio 



•J iJ ' 4 »:■ 9 

^^■:gq;:.ag ca gctqc^gg ctjaccitq:: a-g qg aa::ggactgg 



a :a a :;c t g ::.gt..*:r ::c^ta2:ait t it. 2t t tggggccggg ]: '!.• 

::a'j- :.r.a?g ag-c-:a^aa gcaagaggia ggg-^jaaggg -5gc::tggg:: 1 

-c-gg---- tgg-c-.:t-ac -ajgtg-oa:: tgg.io-tggt: gtca^jgatg 2:"'; 

aa-rcgiatg cc-gcatgga ggagtatgag ag g-iia ::atcg aggagatggt 2":';: 

aggaa::agct: cagag-tggo --ajagaaa? tgtgaggc-a 2-."-: 

g ?a g gtgga^gtc:: aa::aagagga g :: ^t'/t. r ::tg g g gcta :: 

gcat-aao- a-gac:ccag c-gtatcc-c g-gga--rg- cggagg-a-g 4:i(- 

r -g.-ct gt gr otggg^'igtg rgaaczccz*: ca^-atgcag gag gaocgca 4\.i:: 

-a-L.gg:gag ogtg-.:ggrg tr-ag-cagg r*: ::o\ g::g':g ^-g-rgr-tc .: . i; 

g:o::gcca- c go r :: ::gca :: agggc ::t:t.gc -g--agcgcg -agti-atgga :V 

a ::'.:ar,cgc.l: gtggg.:tgca cctgcatc:t ctgaatcaoc tggc:;cagaa 6':;u 

ggo :: 5 g cagrrr^gaga ::c ate ::tc ::t tg::ao::tttg tgc^a^igaaa oii! 

g ::'.:t^:i 1 gaa aa g: a.."ia ?ac tgactttr^^a aagc.iag 637 

10. • 4 70 
n.' IrO 
1.2. • PPT 

1 • [i-zvaj sap Lens 
JO ' 4 70 

et Asp Trp Pr:. H.ls Asn Leu Leu Phe L^:-u Leu T.nr lie Ser He 
1 5 : J 

he Leu Gly Le j G.'.y i^ln Pro Arg 3er P::: o Lys Ser Lys Arg Ly:f 
2 3 ^5 30 



Gly Gin i^ly Arg Pr:- Gly Pro Leu Ala Pro Gly Pro His Gin Val 

? -1 : 4 5 

?r.:' Leu Asp Leu Val Ser Arq Met Lys Pr-j Tyr Al™ Arg Met i31u 

50 " 5^ 60 

Gl.. Tyr Glu Arq Asr. He Glu i^Lu Me*: Val A L a Gin Leu Arg Asn 



3er S-/r Glu Leu Ali Gin Ara Lys Cys Glu Vil 



Asn Leu Gin Leu 



Trr H-:-t Ser Asn Lv^ Ar:? Ser Leu Ser ?rj Trr. Giv Tyr Ser II- 



lOC 



Asn His Asp PrD Ser Ar? He Pro Val Asz^ 
11-:: 11: 



^:. L-u Zys Leu Gly Cys Val Asn Pr:. Pne Tnr 



1.;- 5 



130 



lOf 

Prj Glu Ala Arq 

lie 

Me I Gin Glu Asp 
1 



Ar:i 3'::r Met Val S-i-r Val Prj Val Pne Ser Gin Val Pro Val Ar^: 



14-: 

Ar7 Arg Leu Cys Pr-j 
1 : ^ 



170' 



17 5 



i::.o 



?^ro 9ro Pre- Arg Tnr 2Ly Pr:* Cys Arg Gin 
1 6 1 6 ; 



Ar:j Ala Val Met Glu Thr lie Ala Val Gly Cys Thr Cys He 



Phe 
Ic J 



2i:.> •;7i 

0 1 1 . > '363 

jH.> DMA 

j 13.' iiomo sapieni 



:-;00.> 47 1 

?:gc::gc3ag g-gragg-gg ggtggc--:t g: 

^aac--gg:g ggcgag-gag gctg-gggcc g.; 

-tccccgccg agaag-ctcg ctcggcgcc 

-ggi-ccgcag ctiaacggcgi- tcctgg-cg 

-gacggcagg c---gaggag gccgcgctg 

::agcccatga c::g::crocaa otggacgctg gr 

gotgaaattt racgccccat ggtgtccat 

aatgggagg^ tt:ttg::aaag aatggtgaaa ta 

aaggtagatg t::attcaaga accaggttt 



gtc:.c->g 

-:g::t 

-atggcgg 

gga-cg-g 

2-ggag-a 

gar ggagg 

g-cagcag 

ctrragat 



czzzzz2>-Lca lj.j 

gtggg-gctg H-O 

gcrgtggcgg 2 0=: 

gag::cggg-c i:-:] 

gcgagtggat 500 

actgattcag oOO 

ca grgrgggg 4 0-: 



g ag-gg-cgci. tctttgtcac 4 = 



cactctccca g::attttttc atgcaaagga tgggatatt : cg::::gttatc 50! 



ga-g- zz gga 
zz zazBidiCza 
gtgtttttcg 
cttggtggta 
ctgagcgtt- 
cagr- gcag? 

a a gacag :: 
ag^at gaag- 
ga-gaggaga 
tgtgaccog? 
age aa :: zcZ z 
-5- aaaa^t- 
aa g a ata :: a 
gtaccaa aco 
-tcnczagtc 
agtct ag 
gar -tg-ltg 
agag- -ga 
aga^aaggct 
— tgagcat- 
ta aagtar ct 
at gaaa aat z 
za g ::ag aa 
t -tta-3ttr 
a^a::t::tt-::a 
t r ac atgaa 3 
taaccataa 



aatctt:;gaa ga::ct 

tcgag-:r-t ^a-tg 

atgg^tggrc ttttt 

rttcacag-g actct 

Z'Zazaq'Z'Zar: cttgg 

atatcagaat gtttc 

t: gage a ga at eg gag 

a':g::ggagga ggaaa 

-ttgtagatg at gaa 

agaggaagaa gagga 

gaagtgagge caatg 

gaggaagtag ag-ct 

agctga- a-aga 

ag-atg-tga caagg 

ca :: ::a aa a :: a aratg 

cttaattttt cctga 

atttggtctc atgg- 

gtgtgacaat cagga 

gaga-rggga tggga 

-cagaggagg c-att 

g-aggcc-tg tgaaa 

ccraaagt gt aac gt 

atttttgtca aattg 

ttt ::a ::a get agaaa 

gt-atr--ag ---t- 

aarrttt::::a gcatt 

ctattatcte ttggc 

z gtgt ttgtt cat t - 

::3::tgaag::t gtgar 



g ::aga attatat'irt t 

g:tgg aaat::::ecag 

ag-at -tctgg-aag 

tggaa ttectg::ri:g 

ttttt ggccttttta 

taigt gccarttc::a 

at-ag aggaggcera 

aagat gattraaatg 

gaaga gaaagaagat 

ggagg acaacrtgge 

atcag gggccrccag 

gagga ggr.tgaagaa 

ggtgg tggaaga-t- 

ga::tg tagatttaat 

t-agc rtrc-tttgg 

at gag caag3tt::t:: 

agtaa g3::tcatgta 

tatag aaaaa^aaac 

a::aag r-ai ttaot 

c--ag t-ctaat :ag 

tgaaa g::caagcagg 

agaag o::ttgcatc-:: 

3agga aacat^agg^ 

ttgaa aggg:cttgg 

tgaat -t-ctgtgct 

t::ca:: ::atggg-att 

::agag g a ::t cca ata 

tgace taaggggttt 

tgc::a aacatet^aa 



agagaagaaa 550 

ctt ::tctaac 600 

atatggrat:: 6': 0 

gtgt tct tat TO'j 

tgggtotggt 7 50 

a ggcatttat 8 00 

taga gctgaa &5l' 

aagaagaaaa 90'j 

rttgg-gatg 950 

tg-tggtgtg lO'/O 

gagaggacgg 105 0 

gg::at 2tctg 1100 

-tt gagg^ag 11: j 

gat g-gtttt 1.".: j 

— tg-agttt i;:50 

ttaaaagatg lOvOO 

tactaaggag 1550 

gtagt gttg g 1-10 

taggggteag l-;5: 

-a-tt-cag l.:0: 

ag-— ttggct 1-50 

tttt -ttgtg I'fiOO 

acca^agtg^ 10:0 

gt atagagag 11k \ 

atgttttatt 17:! 

2agg--tc- ItC 

a^ag^caggt 1-50 

agataatcag Ir^C'O 

atgaaat gt t 1 950 



qtggc::at::a gagactcaaa aggadgtaag gatttta::aa gacagattaa J0:"> 

aaaaaaattg ttctgt::::aa aatatagttg ttgttgattt tt^tttaagt .':0\> 

•:tt ^taa gca atatttttca agccagaagt cctctiiagt:: ttgccagtac 21 J 

..laggtagtcr tgcgaagaaa agttgaatac tgtttf-gttt t^atctcaag 1 :■ 

ggt::ttgaa3 taotttaat-a ataacvaaaa aacc3izztcz 22m 

■•{attficott cagtgatgtg cttt::ggt:ia aagaa:.taat gaacticcagt 22:- 

.iicctgaaagt gaaagatttg atttcgctc.c catct-.ctgc aaccctccaa j3;' 

.igaattata^ ct'LLgtaaa*: etc tcaatac tcaat;:tact gtaagtaccc 23S 

..\gggaggcra atttcttt 2 363 



^ 1 -J . 

■2il; 
\'.12: 


1 7 3> 

■ 3 4 9> 
. pp/f 


ap 1 '5 


ris 




















■•;oo; 

rJe L 
1 


' 472 


■a 1 / 


Z\ V f 

5 


Cys 


•3 1/ 


O 

r^r 1,' 


1 ia 
J m 


^e u 

l:j 


Tn r 


Al i3 


Le u 


Leu 


ini a 


1 rp' L .1. e 




A 1 - 
2 'J 


V a.L 


A 1 - 
.Ai :i 


Al d 


i nr 


■•\ 1 - 


'-^l.r 


Pro 


■oil 


Glu 


7il a 


Leu Pro 


?r :> 


'j — U 


31n 


::er 


Ar.? 


Val 


4 0 


Pro 


Met 


Thr 


Ala 


Asn 


Trp' Thr 


Leu 




Met 


Glu 


31y 


Glu 


Trp 


Met 


Leu 


Lys 


Phe 


hi a 


Pro Trp 




Pro 
«."' ^■ 


3er 


Gys 


Gin 


31 n 


Thr- 


Asp' 


Ser 


31u 


Trp 


7\Ia 


Phe Ala 


Lyo 


A.sn 


Gly 


Glu 


lie 


Leu 


Glr. 


Ile 


Ser 


Val 


Gly 


\^al 


Asp Val 


Elo 


Glr. 
■:■ 


Glu 


P ro 




Leu 


S o r ■ 
100 


Gly 


Arc? 


Phe 


Phe 


Tnr 


Thr Leu 


Pro 


A. a 

11 ■;■ 


Phe 


Pne 


His 


Ala 


Lys 

11.: 


Asp 


Gly 


Tie 


Phe 


Arg 


Tyr Arc 




Pr<: 
12.: 


Gly 


: Le 


Phe 


Glu 


Asp 
1 2 'J 


Leu 


Gin 


Asn 


Tyr 


Leu 


Glu Lys 


Lys 


Trp 
14 0 


Gin 


Ser 


Val 


Glu 


Pre 
.L. 1 


Leu 


Thr 


Gly 


Trp 


Ser 


Pro Ala 


Ser 


Lou 


Thr 


[•let 


Ser 


Gly 


Met 


Ala 


Gly 


Leu 


Phe 



1'- 



1.? 



lo5 It'O 1^1 



lie Ser i^iy Lys lie Trp His Leu His Asn Tyr Phe Thr Val Thr 

170 175 180 

Leu Gly lie Pro Aid Trp Cys Ser Tyr Val Phe Phe Val He Ala 

18:- 1^0 1?:. 

Thr L^'U Val Phe Gly Leu ?-e Met Gly Leu Val Leu Val Val He 

I! 00 .'O: 0 1 J 

Ser Glu Cys Phe "Syz Val Pro Leu PrC' Arc His Leu Ser Glu Arc 

Ser Gi.u Glr. Asn Arq Arg Ser Glu Glu .Ma His Arg Ala Glu G:J r. 

Leu Gin Asij Ala G'.i Glu Glu Lys Asp> A.-:.pi Ser Asn Glu Glu '."Mu 

Asn Lys Asp Ser Leu Val Asp Asp Glu I'^lu ijIu Lys Glu Asp Leu 

Gly A.-.p Glu Asp G.'. a Ala 31u Glu Glu Glu Glu Glu Asp Asn Leu 

Ala Ala Gly Val Asji' Glu 31 u Arg Ser 'jiu Ala Asn Asp Gin Gly 



Pro Pi o Gly Glu A.-^p Gly Val Thr Arg i';iu Glu Val Glu PrC' CA i 

Glu AL:i Glu Glu G'.y lie Ser Glu Gin Pro Cys Pro Ala Asp Thr 

300 325 3 30 

I'Uu V.'il Val Glu Asp Ser Leu .Arg Gin /\rg Lys Ser Gin His Ala 

3 35 34 0 34 5 

Asp Lys Gly Leu 



1'" 

1 : 
1 

0 1 .3 



.:i : 

.:I3 



'3 
'J 

J]: A 

/artificial Sequeni^e 



.-ynchetic oligonucleotide probe 

.; '2 

3'] :cca t ^a ::c g^:: 2tc caac 24 
■P4 

OLA 

Artificial Sequence 



:.'.'?> Synthetic oligonucleotide probe 
:-;-J0> 4"4 

c*;.c*...c cat ccacaccagc agcc 2 4 

4V5 
III:- 4 4 
;. 1^:^ jUA 
1 } : • A.r' tificial 3e que nee 



yn thetic oligonucleotide pri'be 
:4 00:' 4"' 5 

gtgqat 'J ::tg aaatttracg ccc::a-ggtg -iccatcctgc cag:: 44 

:jlO> 4 -'6 
24 7 9 

13.-' :i'::nno sapiens 
:4 0:..' 4 76 

.-it r-'-gg^ tga a::tactraag crtaa::ttg:. raaact^cgg taagtaircta 5-: 

_ic ::ca ::--it ga tttgact::ag agattct::r:. z.z.qt2zazaj a::agtcatct 100 

::H-:i'Tgg a aa^aaaajag ::t :: ::ca a a t ? czatazzzai t^aggg^^t:: 1 : ■! 

t :: aagaa ::aa tggaaratca tcc:.ganta gaaaatctgg atgaagatgg '^:^>C' 

at atacJ-..caa tta2a::tt2g actctcaaag caata^^ag^ ^tajzzjizj 2^0 

tttcagagaa ^-jjazz^z^t jczjzazczc ct^cttgg::; 3::tcattgcc J:-!--: 

gtuattttgg gaatcctatg cttggtaara c:.ggtgata; ctgtggtcct 

gg-;ita :: ::ac g ggggttrttt 3ca ? :: :: t g t ::t :: a a t tggattatat 4::-: 

atgagaagag ::tgttatc'::a ctcagcatgc ::a:;taaattc ctgggatgga 4^0 

agtaaaagac aatgctgg^a act?gg:tcl- aazzzzzza^L agaragacag 

:::: ::aaa':gaa ttgggattta tag:aa3a::a agtgt^tt::^ zaazzzjaza 

at t.cattttg gataggcctt rctcgg::c::r aga::tgaggt a :: atgg 3^ :: -i'V-V 

tg iT'jagjatg gatcaaratt ctcttctaai: t:.attt::aga t^agaac^a:: ^yt ■'. 

ag.-^tacccaa gaaaa^ccat ccccaaatug tgtatggact ca::gtgrcag 7j:".: 

tr-attta!:ga :: :: a a ::tgt gt agtgtg::zct raratagtat ttgtgagaag " v 

aa :itttt::aa tgtaa gag ga agggrggaga acrgagagaga aat a tgtigag c ' j j 

gragtaagga ggacagaaaa cagaa::agaa aagagtaa::a gctgaggt::a 6 ':• j 

agataaatg^ agaaaatgtt tagagagctt ggcraa::tgt aatcttaa::c 9i J 



aagaaattga 
aggctagtat 
ca gccaagct 
gtoccactitt 
tgcag— ate 
tgcca:catg 
gcoacgntga 

g--c-3agct 
t aag::cataa 
toaa ::a at gc 
t rtag-ag 
a 5 ::t aaatga 
atta'tititca 
caggaa-t-- 
tgc-atat-- 
a gtticgct - 
accgcaac^t 
-aagta?-tg 
t-tttttagt 
zz -ct ga-c^ 
a-agg-gt ga 
gtagggaaac 
z a 2at a a aa a 
z zatz gg a ac 
t gtact gttt 
gt at :: at t gg 
tttt =atatt 



agggagaggc 
ta-ttttcta 
tgagttttra 
gttacccagg 
t :tcg-ct-a 
t:agg-taat 
--aag-tggt 
cr^aaagtg- 
z gaattttca 
g :: gaat zzza 
cattgaagt g 
t a t a t c a g c t 
a g a a at gg ga 
t ragt atgat 
ta-ttt::t-t 
::taa t a gaat 
ttgttg-c-a 
ccgccc— tg 
ggatta:;agt 
agagacaggg 
caa gtg a tct 
g-ca-t gcac 
t get etc at a 
tae a t aaa at 
aag^attiaa:: 
ta^aattttt 
aac gaaacta 
tt zc-za ztjj 



tgtgatttct 
gttagtagat 
ttttttattt 
ctggagtgca 
gcc^ctcaag 
rtttggtgtt 
ctctaactc z 
tgggattaca 
ttctgccatt 
attt ^tggcl 
-a-ggtgtgt 
atgaa-t gag 
aaaaat^tt:: 
^at aatl at g 
tta::::aatta 
-ttttttttt: 
ggcr ggagtg 
ggt-caag-a 
raggcac za z 
-ttct-catg 
g3-t g2Ct-g 
-cagcctaga 
ggaaagtttt 
ct gatgat g a 
attttggaat 
ae::atr tt- t 
tatttc-t -a 
t g^tattttt 



gtatttgtcg 
ccctagacat 
atttattttt 
gtggcacaat 
tagctgggac 
ttttgtagag 
tgggcttaag 
gatgtgagce 
ga-tt ggrat 
-tatcagagt 
tg-ra-gatt 
g gt ga aa t at 
a :: :: a ::a gt ::a 
attat-at-t: 
aa-agct-ag 
t ttttttttt 
caacggca^g 
attct-ctge 
cacac--ggc 
-cggr -aggg 
gc-tc--aag 
atctt gt ata 
-tgcttttta 
at at a aaaaa 
at gtcttat- 
t::agt:aatta 
tgtgc::gatt 
atttc::aatq 



acctacaggt 950 

ggaatcaggg ".'J 00 

ttgagatagg ".'."5i' 

ctcgactcac 1 : CO 

tacaggtgca lltO 

actgggtttt I.JjO 

tgat-tg--- l.tO 

acca ::a ^ 3tg 1 } j'. 

tta-=ttggg 1. ^ : : 

tgtttcatg- 1-; : : 

tga:: :: ^tc a a l i : > 

a 1 1 1 ::t ga at 1 j 

gag-aatttt l^:!' 

tagtaaaaag viv-; 

agagta::atr. 1. 

tttgaga::ag l~' 

atct rggct z I 'zC 
i^tcagcct :: loO-: 

taatttt gta Iz^zC 
tag t ::c :: gaa 

tg-tgggatt i;^:.-^ 

a t atgt aat t ."1 0 

a a taca aa aa .V"' " 

gtaac:;aac^ 11 •"■0 

a gt tt t gt ga . ; j 
::t gtaa a at g [ j 

t gt-ttatt:. :z:= j 

gatatttctg 23Mi 



tattactagq qaggcattta cagtcctcta atgttgatta atatgtgaaa 235 

agaaattgr<:u ccaattttac ta3atta::gc agtttaaaat ggatga^ttt 24-T 

."irgttatgrg gattt^attt caataaaaaa aaactcttat caaaaaaaaa 24:. 

aaaaaaaaa<"; aaaaaaaaaa aaaaaaaa 24 78 
.":10 • 477 

201 

: 12.- ?RT 

Homo sapiens 

:400.' 477 

Met Giu Tyr His Prj Asp Lej Giu Asn Leu Asp Giu Asp Gly T\ 

: * ^- 10 1 

7hr i3.:n Lhu His ?n-E- Asp Ser Gin 3er Asn Thr Arg lie Ala 7.:= 

'.'al Ser G.iu Lys Gly Ser Gys Ala A.l.a S-i-r Pro Pro Trf' Arc Lc 
}. := 4 ■; 4 

-l^j A...a V.ul lie Le.i Gly lie Leu G;/s Leu Val Lie Leu Val II. 
C :■ *: 

Ala Val Val Leu Gly Thr Me: Gly V.^1 Leu Ser Ser Pro :y:: ?r 
Pro Asn Trp lie He Tyr Giu Lys S*;.;r Cys Tyr Leu Phe Ser Mo 



Ser Leu A^n Ser Trr. Asp Gly Ser Lys Arci Gin Cys Trp Gin Le 

1-J-: 1-. 

Gly Ser A;-:n Leu Leu Lys He Asp Ser Ser- Asn Giu Leu Sly Pn 

lie in ' H 

He Val Lys Gin Val Ser Ser Sin Pro Asp Asn Ser Phe Trp II 

i:=- 13-:- 1:: 

«;;iy Leu S'-r Arg ?r j Gin T'nr SIu V.a Pr^. Trp Leu Trf' Slu A.v 

14'; 14^. lo 

Gly Ser T:ur Phe Ser Ser Asr. Leu Pne Gin lie Arg Thr Thr A. 

Thr Gin Giu Asn Pro Ser Pro Asn Gys Val Trp He His Val S^ 

1/0 17: H 

\'ai lie Tyr Asjo Gin Leu Gys Ser Val Fro Ser Tyr Ser He 

H: Ij-J Ij 

i;iu Lys Lys Phe Ser Met 

2'>: 

:210.- 4 78 



J 1 • Artificial Sequence 



:i.". * ovntheti :: cl.i gonu3 Leotide prc'te 
>.•.■• -r'B 

-rca-.-a-ga agtcatctca gga-jca^ 27 
...I'::- -17 9 

• L':ia 

; . I ;■. : • Art. i f i c L a i 3 e '^ue n ::e 

oyntnetic C' L i ig-z-nu ::le-:-tide pr-jt-e 
ac.-i.ug-. <Ttct ^cccaacctg 2D 

:2:j.' L':ja 

: 2 1 '•■ . • Ar i i f i c i a i S e que n le 

:22'..- J*yntnetLC :> L i.q'jnu : le jt i de prube 
A J -J ' -IcO 

ar. :..:f 'ccag agrcatqqta cct - 24 

:2: -.-1 
:2:i.- 
:2:2.' r-HA 

: 2 " :> : • A.r- "t i f i c i a 1 3 e q e n ce 

Syn^he^ic -jl i gc-nuc LeC't ide p'r-i't e 
- •• 1 

cc.:i.-.i g'lar aq c::qt:.g: ccc agagaaagga tcgtgtgctg catctcctcc 50 



• 4:: 2 
: ] > / o I 9 

:;• :iiA 

" ■ i:i:»mo sapiens 

■jgaagirggag gagcaggcca cacaggraca ggccggtgag ggacctgccc 5C 
agac ggaig ggtctcgctc cgti::acacaG gctggagtgc agtggtgtga ICO 
tcttgijctca tcgtaacctc cac'3tc::cgg gttcaagtga ttctcatgcc 15 0 



t ciagcctccc 

•ja.aga-rttc 
r.act a zaaa 
aO'^c :: ::t cac 

-jacaaa-jc 
?-:cagqg-o 
::3gaa ::acc 

iaaa g 3 ^a :: :: 
.riaag^agg 
aqc aaa ::t 
•jaggaccgga 

t ggag: a 21 :: 
cggagcgggg 
agc::.::: grt 3 
tggggatrg!: 
g^ g-!:oa-tt: 
- gtgrtcrgg 
g- gotgggtg 
a a c a ?, : . t g a 
^gc-g:, gca- 

g- gccc?.-g- 
catgaa^ct g 



gagtagctgg 
aaaa t gact c 
g-tcrtc-tg 
g-tt-tg:ag 
:: zca zac rag 
ajzzz a::gc 
accc-agggg 
a gatit acatc 
-cctagcc- - 

ago-— gccca 
-acggccgct 
t--ag-t 

— — -gg-cg 
ga— t-tgtg 
tea a zgz za z 
:a:;a-c::a:;t 
ggtg-tg-r.g 
aggctgagaa 
caggacaaga 
ggt a :: ag a a 
zzz3ij zaz za 
gctgaagac- 
tgaga^cgtc 

— ra-:t:gr 
aag^a::: a:::; 
gg3-g — tt 
cgtgcaggag 
ctg-tggecg 



gat tacaggt. 
rccagtcgct 
grc-aaggrg 
ccagcggia- 
a-: tgcg:a■t 
c— tt-c- tg 
octctacoac 
tt-tctatgg 
- 2tg-f:" 
ag::2aitt:t 
grg--g--ag 
c a ::aa t g :: 
cag--ag':':z 
--cc-g--ag 
agat tea t g g 

e--gg-agga 
2::trgaa-::a3 
gagactcctc 
att ::cagcca 
a 3 ::aa a gt a g 
grtacag:-g 
■zca ::a t cgag 
ag gaga g aa a 
agtg:tgatg 
tgag::-tc-t 
gt -ac::att g 
gaaac-tcgg 
tettc-t g-t 



got gacttcc 
gctgcagacg 
:ccacggcag 
:agacaca ca 
:t e^atcgag 
zaqzz'zazzc 
ttetgcct zz 
-aagrgtga- 
age a z-za gga 
gtea-:t3:t 

-ggtgga-at 
— gaagiat- 
--ag-agttg 
ggga-atggt 
et-ag--ea 

t^tteeagag 

ecgg- ggae- 
agt-et gggt 
::::aa:::'::a:: 
a aga at gt ga 
-ag--egggg 
::e aa a :: at :: 
gt-t22t-gg 
-teeta-gtg 
— ge-a— t 
gaetae 3iZza 
ggacac gage 



aagagtgaet 20'^' 

aeaetgtter 2.:'! 

gggeeaeagg /Ou 

ggageai^eet 2= j 

aa 3te2gaa g 4i! !' 
tg-tt-eega 

a ::tggaaee g 200 

ttett g-::tga li-^-O 

ggagag--tg ^y] 0 

ggtggage-- 62-: 

teette :: aea 7 0 2 

gtg:gag-t- 7.: ; 

e-3agaagg- 2 : : 

::a gacT- ?,t g g 2 20 

gt^ettegag 9^0 
eag--gg 

ag-gagat-a li'-IO 

ga-gaaagg- 10 00 

t::ageag::ea 11 ^-O 

gagaaggt-t 1 1 

ggag:::;:gtg 12 O-; 

et::tg::3atg l.-:2 

eattggdgea 1 -.'::0 

etgett-tg- 1:.:2 

33^ 1- - - 

ggetgtgt^g 1«:2 

-tg-te^agg 12('2 

tcaaggtgea 1:;'22 

tte-tg^tea loJO 



agg-tccr-a 
::a-g ::ccac 

-:.-ggaaag-3 
a:c-ccggg- 
ccagct ::-2oa 



tccc-a-atc r 
ggg--:a 

gt.t.got:-t:.gr 
tfcta a rctc 

agggc-agag 
agctcg-3ta 

tcctt-gttc 



ggc ::ctgaca 

cz zzazzjiz 
a:t-aag — g 
tggtgg---t 
ca c aggact :: 
ztcccz-jjzz 
r get :: aaca t 
-gcc-cca-a 
zcz^-jzcczz 
gca-cttcca 
-aaggct -c- 
ggg-ggc: — 
tcagcrcggg 
--cacgt ga 
--gag-cag 
aac g ac ^a:: 
gggcctt-g 
gggactcag 
gt >r-aa-: 
gore - 2 at:, g 
ttaat --t gt 
-t-tcgtggr 
aggtgg-a-- 
oc-t gg-gga 
cct rtg ag :; 
tct c ::-ztgg 
acag-tgggg 



gg-tatgagg 
get ::a zztjz 
t -gtggtgga 
ag:g--at gg 
ggtggatgtg 
cagagggcgt 
ag ::ta-:: at :: a 
ggccat g-t a 
co-aaaagtg 
ggcctg-::cct 
g-ttgt-gt:: 
t -at 3t t - at 
t-::-t-t ga 
cagcao ::tcg 
t gaagcagag 
g — tag-ct- 
ggagagat gg 
aattggcrtt 
aagtgcg-cg 
::a gctgga gg 
:t ggggg--a 
g2cc-tg2-t 
taccctga gg 
-aggg-gaat 
ggagagg- t- 
:agg:cc-c: 
ggtt :tcct-:: 
gtccccgatt 



cLggctgccg 



gt ::ttt gg- 
-t gggg-tt 



gacaa-t atg 
catct ace ::t 
ceaac-t ggg 
gc-ac-at gg 
gt-aeatgt g 
gggcctt gat 

-t ggt attgg 
a^gag-aa::: z 
t-::eag-cgca 
atgcgg3::cc 
agg-:agt -a 
gc2gttg?.-a 
gggga:ta-t 
-catg-tg — 
-otggt-: :t: 
ggc-ttggat 
ggga-agaaa 
gcactct gca 
ggggcc-agg 
ttt ge-agga 
3cctc:-tca 
ctctc--agg 
ccaatg -tgt 



agccagtgcc 
tgggeot z ga 
at-tatgt-c 
- - -catottt 
gc ::ccat - at 
t3-atgtgct 
— tctt-ag- 
t ggtg::agat 
z t ga ta - 1 g - 
ot tot tot-- 
t-ag-atcat 
t--atg-gg- 
aga-ag-g3- 
tctagg-ct - 
gt -g-a -act 
g--g:a ga tt 
t ggt ggacgg 
-ggct-tca 
tagg gtact 
cctt a:aar 
-ttcagggt 
tgtggct 3- 
tc-tctgtc 
gcaga-ctt 
gcacagcagc 
gccc-::cagt 
gcctc::ttgc 
ttt t tgggga 



lo50 
1 j 
1 



c _ -J -J 



a ■'■;-0 



gtg-gtttcca ggagctgcct ggtgtctgct gtaaatgttt 
naagcct::gg cctgcccctg agc^aggctc ggtaccgatg 
<:--aggt-c- zctgzccazc -gggcct--g tatgag-tgc 



rr.z ::accctga 
— -tcttgt 
i..oc--.accact 
-jag-r-ctgaca 



-caagcacac gco-cagagg ggcoctcagc 

ggcaagaact gtggaccatg c-agtc--gt 

3caaggactg agactigacct cct ::t.ggt ga 

::t::t'::ctaag aggtitLctct :: ::aagc3ccca 

g ::cg-:: :: ::at 3 atggt taatt ::tgtc:aaca 



ggragatrgc ^g g :: ::t g::::g taggtggtag ggaca::agat 

'.7t ^actcct c ::t gc ::aa rat tcagt ::tggt atgiga 5 g 

aagaac::cc- ggagccacag gga^agggag :: ::atoat r 

'.cct.ggaaga cztcczgcaj gagtrag-gc tcaat. -ctga 

-7ggaaggar. g trcttrrtaz gta::::aatt:: zztt-jzztzz 

.1 a ga ag::a :: a tgttcartgt agagaatttg gaaa::^gta: 



gtctactgca jG5G 
cgtgggctgg 310l 
attg-ccttg 315l 
ctctcctga a 32L l 
-tggtttcca ?2:L 
::a ::tggcc*: a ?30l 
aacag3*:cca 
aa ::a-::acac g 
ga-cgacc-g : 
igcg-gaagc ? 
cgcctgggaa 3^..::;: 
^cctgaagat 3»;>0!"' 
t gat at taaa 
a ag a g a ar ::a 3 / 



■igaagaaaaa taaaaatrag ctgttgtaat ::gc3tag::aa aaaaaaaaaa C'll''. 
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 3-'0- 
aaaaaaaaaa aaaaaaaaa 3319 



483 
211- 693 
;:L2 • ?RT 

.":L3"- Horn-:) sapiens 
:-iO:::> -4 8 3 

Met Tnr Pro 31n 3er Leu Leu Gin Tnr Tnr Leu 
1 :• 1. : 



Phe Lea Leu Ser 
1 



Leu Leu ?ne Leu Val 31n 3iy Ala His Gl.y Ar g 31y His Arg ''J] 



.•\sp Phe Arg Phe 3y5 Ser Gin Arg Asn Gl.n Thr His Arg Ser oer 

AO 

Leu His Tyr Lys Prj Thr Pr^ Asp Lea Arg lie Ser lie Glu Asn 

0 :> J ':") 0 

Jer 31u GIu Ala Lea Thr Val His Ala Pr-:> Phe Pro Ala Ala His 

6i 7:1 

Pr:> Ala Ser Arg Ser Phe PrD Asp Pro Arg Gly Leu Tyr His Pne 



8 J 



Cys Leu Tyr Trp Asn Arg His Ala Gly Arq Leu Kis Leu Leu Tyr 

G. ^y Lys Arg Asp The Leu Leu Ser Asp Lys Ala Ser Ser Leu Lou 

::o 11.:- i:l 

Cys Phe Gin His C-.l r. Glu Glu Ser Leu A.: a Gin Gly Pro Pre L^vj 

i;:5. l.>'j 1?: 

Leu Ala Thr Ser Val Thr Ser Trp Trp S..-r Pro 31n Asn lie S^.-r 

no ::4o l":-'; 

Leu Pro Ser Ala A.i a Ser Phe Thr Phe :w-r Phe His Ser Pr<: Pro 

:.-.o l*^: 

H. :.s Thr Ala Ala :l.is Asn Ala Ser Val s\:-:p Met. :ys Glu Leu Lys 

1:l 1:0 

Ara Asp Leu Gin L»;u Leu Ser Gin Phe L^.-'-. L'/s His Pre Gin Lys 

H:5 :-^C 10.:- 

Ala Ser Arg Arg Vio Ser Ala Ala Pro A." a Ser ^In Gin Leu Gin 

■ ' 0 21 0 

Ser Leu i31u Ser Lys Leu Thr Ser Val A.: .? Phe Met Gly Asr:. Mot 



Val Ser Phe Glu f.'^lu Asp Arg lie Asn A.,"u Tnr 'Jal Trp Lyj L-ju 
Gin Pro Thr Ala Gly Leu Gin Asp Leu I: i s lie .His Ser Ar-:; ."^In 



^lu Glu Glu Gin S---/r Glu He Met Glu "yr Ser Val Le . Let. Pro 
Arg Thr Leu Phe ''.V-n Arg Thr Lys Giy AvJi Ser 31y GLu Al.-:: ^^.u 
Lys Arq Leu Leu Leu Val Asp Phe Ser S-r Gl.n Ala Leu Phe '.'^In 



Asp Lys Asn Ser So:- GLn Val Leu Gly (M.u Lys Val Leu Gly T:e 
.^O"^- O:-;- }T: 

Val Val 31n Asn 7hr Lys Val Ala Asn Leu Thr Zl.u Prt Val Val 



Leu Tnr Pne i31n liis Gin Leu Gin Prj Lys Asn ^/a] Thr Leu 3:n 
Cys Val Pne Trp V..i 1 jIu Asp Pro Thr L','U Ser Ser Prt Gly His 



Trp Ser Ser Ala .Jly Sys Glu Thr Val Ar it Arg 3iu Thr Gin Thr 
jhi :nj J.7:, 



Ser Zys Phe Zys Asn His Leu Thr Tyr Phe Ala Val Leu Met 
Ser Ser Va.l Glu A?p ALa Val His Ly^ His Tyr Leu Ser 



Leu Ser Tyr Val :'ily Cys Val V5tl Ser Ai ji Leu Ala Cys Leu 

-;:.o 

Tnr lie Ala Ala Tyr Leu Cys Ser Arg Pro Leu Pro Cys 



Arg Lys Pro Ar; A;-:p Tyr Tnr Il.e Lys Val His Met Asn Leu 

440 ^ 44^ 

Leu Ala Val Phe Leu Leu Asp Thr Ser Phe Leu Leu Ser Clu 

4'.^ 46: 

Val Ala Leu Thr ^.'^^y Ser Glu Ala Gly Cys Arc Ala Ser Ala 

1^^:' 4~: 

Pne Leu His Phe ^'-vr Leu Leu Thr Cys L';-:j Ser Trp Met Gly 

Glji Cl.y Tyr Asr. L--. Tyr Ar-g Leu Val Val Glu Val Pne Gly 

Tyr Val Pro Gly Tyr Leu L-:u Lys Leu c-.i Ala Met i^ly Trp 

:■ * z 20 

Phe Pro He Phe L>;u Val Tr.r Leu Val Ala Leu Val Asp Val 

Asn Tyr i^ly Pro lie He Leu Ala Val His Arg Thr Pro Glu 

Val lie Tyr Pro .'er Met Cys Trp He A: g Asp Ser Leu Val 

z- 60 z ' ■ := 

Tyr He Thr Asn Ll^u Gly Leu Phe Ser Leu Val Phe Leu Phe 

f . ■ ; l: ^ ~ 

Met Ala Met Leu Ala Thr Met Val Val Gir. He Leu Arg Leu 

Pro His Thr Gin Lys Trp Ser His Val Leu Thr Leu Leu Gly 

Ser Leu Va.. Leu (.-.. y Leu Pr o Trp Ala Lou He Phe Phe Ser 



Ala Ser Gly Thr I'he i^ln Leu Val Val Leu Tyr Leu Phe Ser 
t .'-b 64 0 

He Thr Ser Phe (vln Gly Phe Leu He Phe He Trp Tyr Trp 



M^^t Arg Leu Gin Ala Arg Gly i^ly Prj Ser Pro Leu Lys Ser Asn 

6 65 67 3 67 5 

o^-/r Asf Ser Ala Arq Leu Pr:> He Ser Ser Gly Ser Tnr Ser Ser 



630 



Ser Ar^j 1 1. 



;::o.- 4-4 



::<-imo sapiens 



635 



690 



JJi::- unsure 

7o, S4, 147 

2j."i> unkn-jwn base 
■;:■);■'.> -l^-l 

\.':'::'Zt'':''JC-z': qzcztjzcaa ::aatgc::qet z^iczczjztz ccaggttgcc 

g :: 5 gaggaaan^n t:;ggga::tar a r. ::nt :: a agt gcacatgaac 

.:*.';-jtg.:':g? 3 ::g!:-::':::c ::t g::C55a::aog a^ztzzzzgc tcag^gnaqc 

-g.jtg.:) gacajgct.-t gaaj^ctgg- tg-cgag-ca gtgc-at^tt 

---t.g-a--:-':- --ctg-tca- crgc-tttco tggatgggcc tcgaggg^ta 

■::aaO-*:-.'*:a:' -ga:t-grgg tj^aggtctt tggca-c::ar gtcc::tggct 

a-":'":-.a':^ ca 5: gctga gcg :; :: arg^jctgqg g c ^ ::ca:: ctttrtggtg 

a'?gct<'jgtgg ::cctggtgga tgtggaraac targgrrcca tcatcttggc 

"./ngcanagg a ::t :: ::agagg gcgi :;atcta ccc:: at g tgctggazcc 

q-.T<.Tact ■.:cct ggtcagcta:: atoa::caacc ^5ggc::t-::tt cagcctggtg 
:.t r ot'r-. tca acatgg 516 



4 0i: 
4 5i: 
50'; 



I. • jLA 



Artif"i::ial Sequence 



Syntne::ic o Liqonuc Le d:. ide prob- 



■:;g' :att: .:gag eagtgctggg tg 22 
.:i:. • ^4 

2iJ.> d:ja 



:..!13 * Artificial Sequen-:o 

Syntheti Dlig ^nuo leoti de pr^be 
V T/igiT ::cta ga tgc g 5 ::t ^ ga::g 24 



1 ' JH4 9 

' DMA 

• H-Dmo saoiens 



1 * unsjre 
^ • .J 7 15 
1 1 ' un k n o wn base 

-gg^cg-g-g ggcggacgcg tgggcggacg zgtgggcgga -gcgtgggct 
■Tgtt c:: ggtc ::aggtttrg- c::rgatc::tt trcaaaaact ggaga::a::ag 
•;a g -^ig-j g :: taggaaaaag tltitgga^gg gattatgigg aaa3ta::r::t *. 
g-giCr-t-t g-tg-oagag zagg-t-ggc g-ttcca-::- :agtg:ag-- .;: 
t,t:c-jc-.:tgg- ggtggtgaaa gagactcggg agt-gctg-t tccaaagtgc 
::-g:-T:.gag -gagrc-r-a ----agt-ag c-aaacgag- ---tt-ggg- v! 
-tc':--:.g-- ga-ac-tg-- ctgg-:gg:- agaga-aggg ga:c-agg-g v: 
;aa*:c--:aac-:: ^igagragtaa ar to ::agt t c lica g caaca aggaa::agaa 
r.ggagLa::aa g a::cot :;a g :: a^ga gagaar taccactgcg tct acta a t: g -1.!: 
■gaa'jtat t ::a ::ag :: ::aa g g *:trc::t rar a :;trar::caa g aaata::ggt3 : l 
t tg^gtatg ga gattagtagc agtagaggaa aa!:gtatgga tacaact tac 
gt:ct,g,:.:gaa agatttggg- tt gaagacc: agaagatga: atatgcaagc ^jK 
atgarvttgt agaagttgag gaac-cagtg atggaactat attaggg-g- .-i: 
tggtgtggtt rtggtacrgt accaggaaaa cagatttcta aaggaaatca 
aatta'^gaca agatttgtat: ct gatgaata tttt::ctt-::t gaa::cagggt '.'.i 
':-2t<]2rAt zza :tacaa::a':t gz-zazgzca-z aazzzacaga agctgtgagi r:f 
cctt ::.=igt. gc zacccc-zzz 2 agrtttgcca ctggacctg:: ttaataatg:: r': 
tataactg::c tttagtacct tggaagai^ct tattcgatat cttgaacoag "'11; 
agagatggca gttggactta gaagatctat ataggccaac ttggcaactt '^5 



cttqgcaaqq 
cctt zzaaca 
cagtq-ccat 

qqttgtCtC- 

caat tgcaat 
acgaggtcct 
-cactcaccg 
cagagggag- 
gagctg-gca 
: zaz 2 zzza a 
•:a-agzg-a- 
a ::agcr zizz 
gtggaaa gaa 
agttac^atg 
gatacggctc 
a ::ct jat tec 
aaarcgtala 
at gtaaa ::ca 
3tac gt- gcc 
r t - c ^ at a:: t 
tt :atggttt 
-tttat-gat 
tc- ttttga- 
at 1 1 1 1 a z-za 
tatttttagc 
acaaa gat ja 
tt-t -gtatg 
t ggaatagaa 
-atat 3ttc- 



cttttgtttt 
gaggaggtaa 
aagggaagaa 
tggttaaacg 
ija atgtcaat 
tcagttgaga 
acgtggccct 
acaggaggat 
gtg-agtggc 
t-t-agttgt 
t 3t gaaagag 
tgagaggagg 
aatt aaat gt 
tacgt attcc 
agggtaatgt 
gttg-2ttg- 
aaat 3t ggat 
ga acat tcta 
at g aa 1 1 a aa 
t::ttatt aaa 
ggaagagata 
aagt ::a gttt 
attataa::tg 
aag gta 1 1 ta 
ttggtaaatt 
tataaa a t at 
gtg :: ta ga gt 
ttggtaa gtt 
att-ctgtta 



tggaagaaa a 
gattataca g 
ctaaagaga a 
-gtggtggg 
gtgt--caag 
zcaa agac zq 
■^qagzazzaz 
aqzcjzazz^ 
tgat t ::tat t 
ttgctt-aag 
gaga 3 a t :: a a 
cot aaa g g a 3 
tgt attaaat 
a-tagctggg 
ca ^t a :: agg a 
ttaactctaa 
tttttttttt 
tgta::ta3aa 
-ttgtgt =at 



atttctg--a 
aa::3tgaaaa 
atttgttt-a 
tt gg — tttc 
at att-tttt 
1 1 1 ^ t aaa ::a 
tgttgct-tg 
t aga 1 1 aa t :: 
gcaaaga::tt 
ttggagat ga 



tccagagtgg 
ctgca zac' 
ccgat acc- 
aactgtgc' 
caaagtta' 
gtgt-agg' 
gagga gtgt g 
Z'Za z z ag za g 
agagaa-gta 
ga::::ttt ::at 
a-agaat-ag 
a g ga ga a a ag 
a gat :;ac-::ag 
tt ::t gt attt 
aaaaaa::tgt 
ag-t-catgt 
Z*~ *~ *~ ^ *' -"^ z*~ z, 
a-ctggtttt 
g-t gatagga 
tttagaagaa 
gaagagtgg- 
tt gt gt a at 
taat^ttgtt 
ttatga^aa:: 
3aatt gttat 
airaaaaata:: 
tgcatttt aa 
1 1 1 gaaa ata 
aa a taaaaag 



tggatr-tgaa li"'0 0 
cgtaacttct 1050 
tttctgg-ca 1100 
igttgt-t-ca lltO 
aa aaa at acc 1:":0'; 
attg::acaaa lilb''. 
a-tgtgtgrg l.:;i;i: 
-t-ttgc-ca Ijt': 
tg-gttatct l.;0-:' 
-ttcaggatt l^: j 
gagttgtgoa i:.'!-: 
gt3tt::aat- l^fO 
ctagtttcag 1000 
cagttctrtc 10^-0 
gcaagtgag- in^r^ 
-ctgggc-ta 1 /li- 
at attcarat 1 !' 
t aaa aa gg aa 1 •• : 
z^ gact g g at 1 
gagaa::ta::a 10:'' 
-ttat -tt -a 
tttt at att 3 
aaatat atct 
t tagatcaac 
ag-::a gagga 
at gtattt-a 
aa a act ga at 
attaaattat .:30J 
::aa3ttat ga 2400 



aagtagacat tcagatccag ccattactaa cctattcctt ttttggggaa 24 5?) 

at::tgagc::t agcrcagaaa aacataaagc acctt^aaaa agactcggca J5' > 

g 7tt g at a = agcgtgct gtg::tgtgca gtag ;j ^a ::3 :: aicctattta .":5':j 

ttgtgatgct gtggtttiat tar::ttaaac t-Ct g*;: ra*: acacctqtiar 

aaata::atgg at art t ".at gta::agaagt atgt::vctta a^cagttca:: 

ttattgtact ctggcaattt aaaagaaaat c-agta f^aat a ttttg::tt gt 21 

aaaatgrtta atarngtgcc taggttatgt ggtga-::tatt tqaazcaaaa 21 

ar.gta::tgia tcaroaaata aaagaatgtg gcta*::,ttgg ggagaaaatt 280-"' 

aaaaaaaaaa aaaaaaa-iaa aggtttaggg ataa:igggc aatg::ggc2 2S^? 

:2] v> 4 58 
211.:' 345 



212 
2 1 



Horn J sapiens 



:4 0-j> 4c 8 

M'Zit 3er Leu Ph':.; Gly Leu Leu Leu Lea Tnr Ser ALa Leu Ala Gly 

1 5 1: 

Gl.r. Arg '^In Giy Inr i31n ALa Giu Ser A.:;:. Leu 3er Ser Lys r.r.-;.- 

2 2 5 : ':■ 

Gir. ?he Ser Ser Asn Lys Giu Gin Asn Gl.y Va L Gl.n Asp Pro Glr. 

3 5 4 5 

Hi..^ Glu Arg lie lie Thr Val Ser Thr Asr. Giy Ser He His Ser 

50 5 5 :. 

?rj Ar^g Phe ?ro His Thr Tyr Pro Arg Asr. Thr Vai Leu Val Trp 

65 7::. 7 5 

Arg Leu Vai Aia Val Giu Giu Asn Val Trp' lie Gin Leu Thr p;-.-;. 



A^?:^' Glu Arg Phe Giy Leu i:^iu Asp Pro GLu Asp Asp lie Cys Ly:: 

Ty: Asp Phe Val '^lu Vai Giu Giu Pro Ser Asp Giy Thr I., e Leu 

no i:.: 120 

Giy Ar(^ Trp Gys Giy Ser Giy Thr Val Pro Giy Lys Gin He Se.r" 

125 150 13': 

Lys Giy Asn Gin lie Arg lie Arg Phe V<i.l Ser Asp' Giu Tyr Pi-ie 

14 0 145 15: 

Pro Ser Giu Pro Giy Phe Cys He His Tyr Asn lie Vai Met Pro 

15 5 100 165 



Gin Phe Thr Glu Ala Val Ser Fro Ser Val Leu Pro Pro Ser Ala 
170 :7r IPO 

Leu Pro Leu Asp Leu Leu Asn Asn Ala lie Thr Ala Phe Ser Thr 

1S5 :9: i:^f 

Leu Glu Asp Leu lie Arq Tyr Leu Glu Pro Glu Arg Trp' Gin Leu 
P. 0 0 ." (!' - lie 

A?p' Leu Glu Asp Leu Tyr Arg Pro Thr 'I'yp Gin Leu Leu Gly Lys 

Ala Phe Val Phe Gly Arg Lys Ser Arg '/al Val Asp Leu Asn Leu 

:"i ■ ; X ^, /■ 4 

Leu Thr Glu Glu '-'a: Arg Leu Tyr Ser i.:y5 Thr Pro Arg Asn F'he 

■ • .] c. • 1 !'■ r. c, 

Soi Val Ser lie Ar'_i Glu Glu Leu Lys Ar^ Thr Asp Thr lie Phe 
1*:)0 . 0-' . ' -O 

Trp Pre Gly Cys L--'U Leu Val Lys Arg V/c- Gly Gly Asr. Cys AL-^ 
; ;•• J ^ ■-. 

'"y:-: Gys Leu His Aor. Cys Asn G'u Cys i.-.n "ys Val Pro Ser 



■-. .'l :*. 



Va.l Thr Lys Lys 'i'yr His GLu V.il Leu 'Jin Leu Arg Pro Lys Thr 

.".^y Val Arg Gly L*ju His Lys S-L!r Leu Tnr Asp Val Ala Leu :'j1u 

H.i.o H.1.S Glu Glu '^ys Asp Cys Vil Cys Arg Gly Ser Thr Gly Gly 

s?.o ' 340 J.4 5 



VIA 

Artificial Se-:^uen3e 



.fynthetic ol :. gonucle :>tide pr :>be 
■j.'-.^ z\caqt gtccat riagg g 21 



■J ' ' 

1 • JHA 

• Artificial Se:}uenze 



:.l: • Synthetic oligonucleotide pr jbe 
:4 J J * 4 jO 



qaactaaaqa gaacogatac cattttiinqg zcaqqttgtc 4 0 

: 1 " ■ 4 ,n 

; 1 : , ■ :: ^ 

1" 1 . • Art i f i c i a L Sequence 



^^j- ■ ^-ynthetic ol igonuclec't ide pri'be 
■;0>'-. • 4 

; a : ■ a c a g c q ztz a a c c a g g 2 0 



1 1 . ■ Artificial 3 e quen 



:ji': • c'ynthetic C' L Lg-jnuc l.ec't ide p'ri't^e 
M -.':.) - 4 ^2 

.■;Ca."^c.jaqca caqzzz2Z3c 20 

: 1 - ; - 3 
. i: • ::'::a 

' Ar*:.i f Lcia.L Sequence 



22: • ^-yntnetic -jII gjnucle'i-ti le p'r:'j:'e 
4 •"':;> • 4?}. 

..Tq^ggaaicc aacctqaj:^ g 21 
. iO - 4 04 



,. 1 !: - Artificial Seijuence 



C'ii'e 



^2? • :- yr:tnetic -ji i j onu :: Lec'ti :ie pr 
4 : .'0 • 4 ^4 

■;c7'::c': ate:: tcctqtgctc 20 

2 " . '■ • • 4 0 

• ji:a 
2 1 • H'-:aiC' sapiens 

4 v: . 4 j:: 

-it 2t ^aa qctqat^ttg gcarct^tca tqctctgctc tcttcaacca 50 

.j.i cct aca ttccattttg qaagaagact aaaaatggtg tttccaatgt 100 

I'ja::a2t5aa gaga::aaatt ^ttatcDttt ttaacataat cctaatttcc 150 



aaa-t --ttg 

t ja ::agaaat: 
a ::cat c aa::c 
3:at ^-ggta 
5 :: i a aaa a 
tttagtggao 
acta ga gat a 
a ggc ::a a a 
a acat a gaaa 
t tat gt tt :a 
t aaa a-gt get 
tt-gc-at-ta 
aatc :: aa-gaa 
taa gt g gaaa 
t gt aa aaa ta 
■gaca g a a t ta 
--cca a gat-g 
2a a aacttct 
--ccagc-t- 
atcgt-g-att 
a a a a 1 1 ■:: t g :: 
— t-tc-g-ca 
ttaactttat 
ct.gaaa-gt-ta 
aagtgaagtt 
aa----aggt 
ag.gagttgea 



■gggctagatg 
ccaaagaac 
tcotggaggc 
acata-zz aga 
gagat ::g at t 
-aa-atgtg- 
tca-ttattt 
ccgcagggcc 
-atcttttc- 
t a ::tctact:t 
t attoaata g 
-t-cttgaaa 
::tt taa ::aga 
gatgatttta 
ttgc— t-gt 
attct::t::^t 
aaa gt ttt ac 
gt t taa ga ac 
tg gccaaa ga 
at-caatt gg 
t at ga at ::t a 
ggat :agagg 
ttatataatc 
aaaa attgct 
tagatttttc 
ggttt tt g-t 
3 tt g gaaca a 
gattcaaaaa 



gt tt ::ctaaa 
atgtg atcgt 
at t :: ::ca ::ga 
ca t 2t c t "a 
tc a gat g zaa 
ate a a g a g gc 
aaaatcr ::tt 
tcccgcct ag 
at t a ga a a ag 
ggge-aaaat 
agaaagatg:: 
gat a aca atg 
actatatct :: 



actctgccct 
gga ztgcaca 
a za ::cacgaa 
g-gtcctttc 
ctgtgta:ct 
tgtagattaa 
tar-tggatg 
ctt a ::ag zrz 
a ga a*:ct aac 
tgttattatc 
ctt ::taaac 
tta-ag-cgt 
t aca a t aaca 



ataacctcaa ctaatta::aa 



tgttataatg 
acagat-cct 
gt -tata^ag 
atca ac a a ac 
aattggggat 
atctgt-ttt 
tcataa5::at 
atatgt-ttt 
tt taaaat zt 
aa z ::tcag za 
agtga a ta aa 
taa a t g :: t ag 
tta-attatt 
taaa gag g tt 



t ::ttatttcc 
gtaaat gttt 
t aa :: t tt ttt 
tcca ggaact 
gcta aat ttc 
t aatttt g aa 

a a a g agt tga 
t gaagtt ttt 
tgtt taaa za 
a t ac ::a t ttt 
aatttttgta 
t ::a ga t at ga 
t :ttttatgt 



gtga tgt cac 
gacaagcatt 
act taccct z 
a:agactgga 
attttattgg 
a-ctagaagt 
gaaa ::cag tt 
ct -agc-ttg 
agaa:tggtt 
gaaatcct t g 
ttga:aaagt 
ttttattgtt 
t gat tg za aa 
atrcttgacc 
ttgt gtgt-g 
tt gatg-g-t 
:: a g t at gt g t 
ggatttgtcc 
t g tatt ttct 
-ttcaggtct 
g aa aa g :ct g 
aaagttttaa 
gat:ttggca 
attt aaaaga 
ca gga gattt 
gaaagttatg 
taa gt at g ta 
ttgttaat ga 



300 



1 0 : j 

1 r: : 
1.; •: : 

l.i : ]' 
1 y;0 
1 j;:-0 
1 .: 0 

14- : J 

15- so 



aa got gctac 
ttt ct gtcaa 
aaz zt gtcag 
a zzztzagza 

a:: 3 a'j-::ag::a 
aaact ita 22 
at ga::atcto 
aczczjjaaz 
taa 3a gata :: 
azazzz zzaa 
az ^czZ'Z-zaa 
tttcagttgg 
t za gcca ::aa 
a-g a a ::t:c a 
gaagtatt-- 
caaataaaat 
aa^aatctga 
-•gatgctgtg 
cttaoc-g-gc 
oaaa gt gc ga 
--r.gatt-t g 
- gat Ja-ag- 
t- -tgtaagg 
ttgctat gat 
agtg.ggtttt 
cattrraatt 
t 2tg g a ^a a :; 
t gatga ::aga 



aagtatqggc agar::: 
gtcctct gat tttca 
gaaatctcat tag::-:: 
gag::tgagat atttg 
aa ::ag = ttt gaag a 
atag::2atta tttto 
aagaacctaa agg:. t 
ttcctcca 2 a gca g 
tea gaggaaa tca::t 
tt a 3a at tat tcaig 
aaattc33ta agttt 
at^taaagaa tct::t 
aagaaa^tco agtgt 
ccaactgacc actgt 
agaatctgat tctta 
ctaraagatg ccttc 
coagatgat^ caa^a 
agat gttgct trt go 
tggtttgtct ggtgg 
cacagatgtg acttg 
tot3 3Ctgga t^tgt 
tt3t3ar,ttt c^ata 
aagtca^^tc tattt 
c^aagataaa ggiggt 
gcttttattg tgtat 
gg-tgag-tg gtggc 
tatgt^ttga ggaaa 
cttt333aga g^ata 
^aagtatgra aagaz 



ttgga totaagtaaa 
gtat- tttctttcct 
aaact tttaatggca 
gattt ttt^aa^aar 
g3tt3 a^aaattgga 
aat^a gaaggaatta 
ctgca gaaactgatg 
ga^ca tggagagtga 
tagac gttttatgga 
aat^t g^taaaatta 
-ttg- -ttttggagt 
ctttg g:3aaaaatg 
ctaaa gaaoctggaa 
C3ctg agagattat^ 
agaat ast^aaatta 
eagtt gogatatctg 
gai^a gcttttraga 
atcat aatrggttt^ 
gttaa ^cata^ggag 
tgtgg gg-caggagc 
a^a^: tgtgagttag 
trtgt atttot^ttt 
-tggg atgtgtggta 
a t t ag ^gt 3t aat at 
gatao taaaga^c^a 
3aaa3 tggaagac33 
ggga- tggttattag 
tag^t tag^aaaaag 
tgaaa attttaagat 



aatagtatat l''';)':) 

caaatgcctg It-.t'!- 
gtgaattcca 

3gg-ttgatt l"^:- 

agtt-tggat l;-.;.;. 

ct -a tat get 1'- .: >: 

atgaacgaca I'.-'O'"' 

gtctcttaga I'-vtO 

gagaaggtga .'.OO:' 

gaggaattag I'":!- 

ttt^gatggt llO:- 

gg^t 3aaat3 / ; 5 j 

a3tttggac3 : .'OO 

3aa::tgtt3 3 l..\'z':> 

ggagt ttga3 ^ :■ j !' 
gat^t^ag^t 

aaatgtr^tt .". -^0 !■ 

tgtgrac-tg : 

gtga-tattc JtOO 

a3a::aagggc ."i.::- ! 

atctga^taa ^ »vV 
3t3atggtga 

tattta^^at ^.'.'j'. 

tatcagactg ;.'/:.':• 

g^tgtgac^g vO- 
aagagagaaa 

ggtagtcagt : 

a 3 a g tgtt t g . /~ [ 

ag ra t ttta t j 1 l j 



ttgtcccatc agaggctcat ggatqaaaaa qttgalgtga ttatcttgat 30^0 

at:.tcttgag aag^cctctc agaagtc:;aa gtt^ctccag ct^cggaaaa 31" J 

ggctcrgtgg gagttctgt:: cttgagtggc '.-aa ::aaac:c gcaagctcac 31'. 

.:.cataczt2Z- gqcagtg'zci aa a gaa eg ::c '.r.tggccacag acaa::catgt 32 

ggcctatajt. caggtgttca aggaaacggt otagccct::c tttgcaaaac 32" l 

•ucaactgcct. agt. rtacca a ggagagg ::-::t <;gc 3233 

; 10;> -3 ^6 
; 1 1 104 9 
^12> 

2 1 :• : ' H omo 3 a f i. -r n s 

Me: Val ?he ETj Met Trp Tnr Leu Lys A.r'\\ Gin lie Leu Lie Le--. 

?he A.?:-. He lie L^.u lie Ser Lys L^tu L-u Gly ALa Arg Trp Phe 

Pr-:. Ly.i. Tnr Leu P.r -j :ys Asp Val. Tnr L--.. Asp Va L Pro Lys A^n 

Hi^ Val lie Vai A^p :ys Tnr Asp Lys H.. s Leu Tnr Gl/^ I l.e P.io 

Gly Gly He Prj Thr Asn Tnr Thr Asn Leu Thr Leu Thr Il.e Asn 



Hii He Pro Asp He Ser Pro Ala Ser Pn^: His Arg Leu Asp H.: . 



: 1 



^eu Val G.lu lie Asp Phe Arg Cys Asn Cy.:- Vai Pro lie Pr. 
;iy Ser Lys Asn Asn Me:: i:;ys He Lys Ar.;: Leu Gin lie Ly. 



ILj 



12 2 



Arg Ser Phe Ser i^.ly 2eu Thr Tyr Leu Lys Ser Leu Tyr Leu Asp' 

12 3 i:-:' 133 



^ly Asn Gin Leu L».-u Glu lie Pr-j Gin G.. y Leu Pro Pro Ser 

14 3 i-;=:- 

: Glu Ala Asn A^ n lie Pne Ser lie Arg 



Gin Leu Leu Ser 



1 1 



jIu Asn Leu Tnr Glu Leu Ala Asn I e G.iu He Leu Tyr Leu 



b ..y 
1 ■■- J 



Gin Asn Cys Tyr Tyr Arg Asn Pro Cys Tyr Val Ser Tyr Ser lie 



135 



1/j 



1J5 



Glu Lys Asp Ala The Leu Asn Leu Thr Lys Leu Lys Val Leu 3-;r 

Leu Lys Asp Asn Asri Val Thr Ala Val Pyj Tnr Val Leu Pro J-^r 

Tnr Leu Thr Glu l^ou Tyr Leu Tyr Asn A--. Met I Le Ala Lys : ^.e 

Gin Glu Asp Asp' L''he Asn Asn Leu Asn ''ilri Leu Gin lie Leu Asp 

Leu 3er Gly Asn ^".ys Fro Arg Cys Tyr ALa Pr:> Phe Pro <::ys 

J *j :■ 1. ^ 

Ala Pr j Cys Lys A.-fn Asn Ser Pro Leu Gin I Le Prj Val Asn Ala 

?he Asp Ala Leu "hr Gl.u Lea Lys Val Lou Arg Leu H.i.s Ser Asn 



3er Leu Gin His \'al PrC' PrD Ar^? Trp Pne Lys Asn lie Asn 
Leu Gin Glu Leu Asp> Leu Ser Gin Asn l-'ne L'::^u Ala Lys Glu 



1^1 V Aso Ala Ly~ Phe Leu His ?Le Leu Pr:> Ser Leu lie Gin 



^sp Leu Ser Phe Asn Phe Glu Leu Gin Val. Tyr Arj A^a Ser 



Leu Ser Gin A.! a Phe Ser Ser Leu IjVS Ser Leu L\'s lie L^u 



-.rg lie Arc Gly '"yr Val Phe Lys Glu !j»_-u Lys Ser Phe Asn Leu 
8 0 r : '•• '.■^ 

■•er Pro Leu His Asn Leu Gin Asn L^u i-.'u Val Leu Asp Leu GLy 



Thr Asn Phe He Lys He Ala Asn Leu ."er Met Phe Lys Gin Pne 

ii:- -L.:- 

Lys Arg Leu Lys '--/al lie Asp Leu Ser \'al Asn Lys I.-e Ser Pre 

-» ._' -1 ..■ 4 _• >• 

Ser Gly Asp Ser Sr.r Glu Val Gly Phe '^ys Ser Asn Ala Arg Tnr 

•Uij A \ :■ ■] ■ ■: 

Ser Val Glu Ser Ty:r- Glu Pro Gin Val Luu Glu Gin Leu His Tyr 

-hyj .1»^5 

Phe Arg Tyr Asp Lys Tyr Ala Arg Ser i:ys Arg Phe Lys Asn Lys 
410 475 



jIu Ala Ser Phe M-'it Ser Val Asri '21 u 3er Cys Tyr Lys Tyr Gly 

4-: 5 ■]?■') -nS 

Gin Thr Leu Asp L-i'U Ser Lys Asn Ser : . ?:ie Phe Val Lys S-it 

5 0 0 :■ ' :■ ' ! 

Ser Asp Pne 31n H : .•? Leu Ser Phe Leu Zys Leu Asn Leu Ser 

1 0 1 

Gly Asn Leu lie S-^r Gin Tnr Leu Asn T^'.y Ser 31. j Pne Gin Pr=j 

."■ -■ ■■ t ~t 

Leu Ala Gl.u Leu Ar-.j Tyr Leu Asp Phe S'.;r A.f.n Asn Arg Leu /\sp 

L^;u Leu Hi.s Ser Y'riV Al.a Pne 31u i^lu Le ^ His Lys Leu Giu '/a! 

Leu Asp lie Ser Ser Asn Ser His Tyr Pne 3.'. n See GLu Gly li*:- 

Tnr His Met Leu A.-r: Pne Thr Lys Asn L-.-^ Lys Val. Leu Gin Ly.i- 

':'=.'0 ni::' 

Leu Met Met Asn A:--p Asn Asp He Ser S-r Ser Thr Ser Ar-g Tnr 



Mer GIu Ser Glu Ser Leu Arg Tnr Leu i^.: u Phe A;r q 31y Asn 
Leu Asp Val Leu Trp' Arg G.l.u i^Ly Asp Asn Arg Tyr Leu G.:n 



Phe Lys Asn Leu Leu Lys Leu Glu G.Lu .T.,eu Asp I.l.e Ser Lys Asn 

K !-■ C' K- .:■ :] 

S'i^r Leu S^E^r Phe Le-^ Pro Ser i^ly Val Phe P-^isp G.l.y Met Pro Pr-i' 

Asn Leu Lys Asn :LvU StL-r Leu Ala Lys A/n G''.y Leu Lys S^-.-r --'he 



Ser T r p Lys L s L^ ■.• u G .1 n C ;/ s Le u Lys A;-, ri L u Glu Thr L u As fi • 

*y.^5 7 1.:-; 7C:':. 

L»:'U Ser His Asn G\:\ Leu Thr Thr Val Pr<j Glu Ar*^ Leu Ser A-.n 

7 10 7-f. 7Le 

Cys Ser Arg Ser Lv,u Lys Asn Leu lie L< u Lys Asn Asn G.. n I...e 

7.:': 7;-0 7!: = 

Arg Ser Leu Thr Lys Tyr Phe Leu Gin Anp Ala Phe Gin L<.-u Arg 

7;r 74.: 7!.C 

Tyr Leu Asp Leu S^ir Ser Asn Lys lie Gin Met lie Gin Lys Thr 

7'_.^ 7 60 7l5 



Ser Fhe Pre Glu A^ri Val Lou A;3n Asn Leu Lys Met Leu Leu Lou 

7".:i 775 7-.0 

His Ki5 Asr: Arg Phe Leu Cys Thr Cys Asp A.:.a Val Trp Phe V,-.i 

7 It :■ ''00 7 '.^ 5 

Trp Trp Va.I Asn His Tr.r Giu Val Thr V.e Fro Tyr Leu Ala Thr 

o. r. :") •?.} M 

Asp Val Thr Cys Val Gl.y Pro Gly Ala ii^s Lys Gly Gin Ser Val 

lie ::er Leu Asp L^ru Tyr Thr Cys Glu Lou Asp Lr.-u Thr Asn Lou 

lie Leu Phe Ser Lou 3er lie ot.-r Val Jvi Leu Phe Leu Me^ Val 

i •] '■': 0 r: b 

Met Met Thr A.i a Sor His Lou 'I'yr Phe Trp Asp. Val Trp Tyr ]\ e 

Tyr His Phe Cys Lys Ala L:/s Vie Lys 'J : y Tyr I'^l n Arg Leu I ..e 

Ser Pro Asp Cys Cys Tyr Asp' A. a Phe :ie Val T:/r Asp Thr Lys 

Asp Pro Ala Val Thr Glu Trp. Val Leu /...a Glu Leu Val Ala L\'s 

^V^- .^1^ 

Leu Glu Asp' Pro Ar-; Glu Lys His r'he Asr. Lou '"Jys Leu Glu 'jIu 

.u. 5 

Arg Asp Trp' L^'iu Pr-j Gly G.: n Pro Val Lr-u Glu Asn Leu Ser G'^r. 

^- ? 4 'I '1 ^ 

Ser lie Gin Lk^u Sor Lys Lys Thr Val Phe Val Mot Thr Asp 



Tyr Ala Lys Thr Glu Asn Phe Lys lie A.: a Phe Tyr Leu Ser 
Gin Arg L<:^J M^^t As^- Glu Lys V.'il Asp 1 lie lie Leu lie 



Leu Glu Lys ?.ro Pr.o Gin Lys S'".'r Lys Phe Lo-,: 31n Leu Arg Lys 

? :■ 1 • ' 0 1 'j 0 

Arg Leu Cys G..y ^-r- Ser V,-;l Lou C;]u Vrp Pr-j Thr Asn Pro C\.r. 

I'.'i'j i"i:^ lOLO 

Ala His Pr-:- Tyr Ph^Ei Trp Gin Cys Leu Lys Asn Ala Leu Ala Thr 

IC-L:. I'l^: 1035 

Asp Asn His \'al A.i Tyr Ser Gin Val Phe Lys 31u Thr Val 

104 0 1 )Al 



1 1 • 4 19 9 

;:12 • DNA 
1 3 • Homo sapiens 

MOO • 4 n 

jt.acca" t 3tg2gctg::t gcaagttacg gaatgaaaaa 

•agaaa ::atgg aa aac at gtt c^ttcagt::^ ticaatgctga 

■:ct = ict aaia t^tggttcct gtgagttatg cgciigaagaa 

■■jaa=7ct ate :: ttgtgatgag aaaaagcaaa atgactcagt 

g J ugc aa g^::gactara ggaagtt:c::c ■::aaa::ggtgg 

.ja::agaa::ia ga::::tgtccg aiaa^tr::at ::a ::a ::a ::at a 

•r.az '..t :: aa g g g^::g::aaaac cr^arcaaaa taaatctaaa 

aati-gta :;a gc a::::agaa2gg aaat2::c:ggt ata::aat::aa 

•:at.:a::agi3 ggggratt^:: t::aa::ctaaa aaa3::taagg 

"-.^g.-aagar^aa zza^-^zzdiCzz caaaca::::::t ^tggttrg:o 

aca ga act t a gc^taattiia aaacaatata ta::aacataa 

■:at"t::aaga cttataaa^t tgaaaaat::t ctant t gg 

attnraa ::aa agtttgcga^ aaaa::raaca cagaagatgg 

acg ga ::aa a*:ttggagct gotatcacca c ::t t tea a*: t 

jgt'jcca ::c aaaztgcr^aa g:t::c::ta3g ::aaa:tttt': 

::'.-:agar ::aa aca :: ate a gt. gaagaagatt ^^aagggatt 

a::atrartag atttaagcgg gaa::tgtc::g aggtg::ttca 

':::i::argrgtg ::t tg t ga t gtggtgctt^ aattaatata 

czzz*i'Zaaaa ::ttgacc:;aa ctt^gatacc t aaac 2t ::tc 

crcaggaaga ttaatgctgc ctggtttaaa aatatgc^tc 

gctggat:::tt gaartcaact atrtagtggg agaaatag^c 

ttttaacgat gctg':cc::gc ttagaaatac ttgacttgtc 

ataaagggga gtta*:ccaca gcatattaat atttc::agaa 

acttttgtct ctacgggcat tgcatttaag aggttatgtg 

tcagagaaga tgatttccaq cccctgatgc agcttccaaa 



ttagaa::aa:: jQ 

c-t gcatttt 1 00 

aattttticta li-O 
cat- gcagag ^ 
g ^aa a ta tgt : 
a::gaatgaat 
:: ::a ::aa :; -cc 

atgg-ttgaa ■;• 

g3gtta::tg3 4! 
agagt-tttg 

-taaagaggg 'A 
tggaactg^t 

agtatttgaa o: 
-t--rt;ca-a 
^tgagcaa^a 

gataaat:::ra b'. 

atg-c-a— e: 
gatcgttttg 

tagcactt 2C '3. 

atctgaaggt 1' 

tctggggcat 1', 

ttttaactat IV CO 

acttctctaa ll.fO 

ttccaggaac 12Ci 

cttatcgact 125 1 



atcaa^ttj J 
aaatttctc- 
-g-t ggtaaa 
jz ::atat-:: :: 
gaa ::tt ctat 
arg^g sa aa g 3 
aa^::aattt'g 
tag-aang-r 



;aa a::a: 



:a-tg 



acaotatttc 
at:: tea ::aaa 
ttaa c a gat a 

aatagg-tga 
1 3::cactg aa 
cattactc :;a 
aaactact ::t 
■gaca--gctg 
cttctg aagt 
aaaa za a tea 
ca-g-t ggaa 
attt-cgaag 
gtagatgt-a 
gag-ctggag 
ttttcttcac 
3accattt gt 
taaggtaaaa 



gtatt aattt 
aa tct ggaaa 
agata-r-gg 
ggaaa:ga-g 
■zatzt-zazzc 
::tcagattta 



11 . ^ ^ ^ 



oaagtgttaa 
ggatttga ::a 
aattgt -:ga 
agaatagca g 
tcraaaa gt c 
agt a t aac ^t 
cg3-ttgara 
caaaggtct- 
ag-aoatc-- 
::r:a z ata ta a 
gcagtttc-t 
ttttaactga 
ctgagtcata 
cagtagtctg 
acaaatcogc 
Ota 1 3cggaa 
atggatggat 
tttgcg--ag 
■zzaa zaaczz 
gttctttatc 
tttattggga 
ggctacaggt 



ta 1 1 aa g?aa 
ttattt attt 
ca gagt ca tg 
3tcaa 3 a gat 
gtcctttaat 
a gcct :: a a t a 
t gacatt gtt 
gt ggaartga 
a a ::a a t a ga 
-ttggaagtt 
gcgtaac a ::a 
ttaa act eg a 
ggaaagcaag 
tttt gt ggaa 



z aa:faat::tga ^at 



atcgatttca 
g t •:: a g a a a a t; 
ta aatagtt :: 
1 1 tgagttt g 
aaag::::a::aa 
gt attttctt 
t gtt taaat z 
atttt tagtt 
t a ga ::tt t ga 
ctagat ::t3a 
teat ::t a gaa 
g Z'Zacaa-zaa 
t— ctggtag 
t gatgatga- 
^atgt-t gga 



aaatgaag::a 
at gataat at 
-gtctcgagt 
tagc-t atct 
a-aggattt- 
aagcac-t-g 
a ::ttg.a aa ::t 
a— c-ttt ga 
ga acat :t ga 
t t-tggggat 
gtgt-toaga 
ac :acc atgg 
tgtttg^ttt 
ct -tttcca z 



z t ::t:t.ta a 1 1 
gt taaagt 1 1 
t gcttga-tt 
ga ::ttta 2a t 
:: ^acctac :: 
atttaagtt: 
aa gaccacoa 
at gcacctgt 
a tgt caaaat 
:aaagaggga 
tgtcactg-a 
1 1 atgttgg-: 
a tatataat g 
atcccaaact 



aacttt 1 3t:a 
a g aata t za-z 
ctctttt-aa 
a rccac at t z 
tgtg-t g-tt 
tatt gggtta 
tgt tt g-aaa 
att::ti:catg 
taat g-tagt 
get ataattc 
t t tattcaaa 
::att tat act 
aatt agt ttt 
a ac a g gt ata 
1 1 1 a t :::::: 1 1 
tg--ag-gag 
tttaa::tgga 
acgtggaaac 
-tt c tct teg 
tttggctttc 
caatctgcta 
cca aat tat z 
ga-attggag 
t t--agactg 
agagtattgt 
gtgatattat 
tgctctggct 
tgtgtttagc 
ttctatgatg 



lt-0 J 

lo:.-:- 
17 

1'^ :.0 

i-?-j :■ 
1 



'HOC 



■-tta::atttc 

aa at at 5 2aa 

cagtgtr a:a 

aj2ZZ2^LZZ 

■g::aaa::t::tg 
a-atgtatgt 
-•gc-gc-at 
tattg — at g 
tttgct-gg — 
■gg-gtcct-tg 
ag a zaza g-g :: 
a t: 1 •:; 2 r 2 2 1 g 
c::tct: ::c-::ac 
tg-tag-aag 
at ::t ::a': ^a 3 
:a-— ag-tcc 
-caagat-ggt 
■tga-t-g:tgt 
:agga-5'^-ag 
ttctttt -aa 
ttaag-tgtt 
atg^tgtgqt 
ctgtaaoat t 
atagct tt ta 



ttatgaoacc 
gcta ac::t 
ga^agggatt 
c a tcaa ::caa 
a aag ::tg ga a 
gatgagaa-a 
goat tc tea g 
t -:agt ggc- 
3 ga a at gt gg 
-gattccatt 
aataa a ga tg 



aaagatgcct 
t gaagagagc 
ggga-c-ggg 
agcaaga aaa 
::t t taa a a ::a 
^??^tgtgat 
tatttgagjc 
C5acaa:--g 
tottgart ga 
a ag t aa ta ::t 
3 a a a g g aatg 



taacaaatta t::: 3a aaa::: 



-aoagttttt 
crcagggtgt 
at ^a-tgggg 
ggctattggc 
aaggcagctt 
atgaa g::cac 
ttt gg-tata 
atgggagtga 
gagctctgat 
■:ct gggatgg 
ggatcactgt 
tatctaagaa 
gtttatattt 
tgcgttcggt 
tgacttctaa 
aag ratct tt 



gagggt :agg 
ctcagaggct 
tea ::a ::tc a t 
:aaagg-tat 
gcrtcatcag 
aatettttgt 

:-a.tctcagt 
tgctt -agtt 
:ctgctatct 
gga ::catctt 
ottttgccac 
arcatatatc 
tttatttaca 
ggtttagatg 
tactt :ttac 



c t g 1 1 a c t g a 
ogaga ::aaaa 
a 1 1 gg rcatc 
cagtatttgr 
g-ttttta^t 
tatatttat^ 
tacggtag-g 
aag g ::agaa 5 
a aat gatt ::a 
a act g ai:: gt t 
acatttctgt 
t agtggttta 
agt-cagg3- 
g-aatgt agg 
gt ggttgtct 
a 3t ::atgt aa 
ag::tagcaaa 
aat ::gaat za 
t ag aa g ta a a 
::agggaaaa 
ggtcatcaac 
tgatgataga 
agcagt tgac 
tgtgacta at 
tatggctaoa 
gttgctttta 
ccatttaaga 
cattttttaa 



ctgggtgata 21 

acgttctc-t J." 

at :: gac a a t / 
tttaaccaaa 

tgg-tttgca . - 

3tg-tggag- •■- 

g a 1 1 1 g t a a g :■ 0 

g-ttgttttg >: 1 

-ggtataa-a -■ 1 
aagtcatgat 
a t tag t tat:: 

aaa ::a a t aoa ; ; 

ra g^at aact ; 

tgttca::-::ag ."■•1 

trtggattra .;: •; 

g--atg-gag V;. 

aaa gaga ggt 3:- 
aa aa a gt gat 
— ataggtc- 
cag::tgaaga 
tattttct:;t 

ttgtgaatat ?. 

ctaacaoatc l-? 

ggtcctaara 3'^ 

tggtt atatt 3 ■^ 

caaatatttg 4 j 

actgagatgg 4'0 

aagtatgcag ^1 



3taaattcqa agcttttggt ctatattgtt aattqccatt gctgtaaatc 4150 
ttaaaatgaa tgaataaaaa tgtttcattt taca.uaaaaa aaaaaaaaa 413? 



:jlO; 
:jll: 

:;:12: 
:jl 


> 4 93 
' 104 1 

- P?;T 

• Homo sapiens 




; .j M M ; 

1 


' 4'? 3 
Glu Asn 


Met 


Phe 


Leu 


Leu 


Leu He 


Ser 




Ser 




Arg Ser 


Tyr 


Pro 


Cys 


:ie 


Ala Glu 


Cys 


S 0 


Asn 


'/al 


Gly Lys 


Tyr 


\ , 


Tnr 


m',. „. 


His He 


Thr 


A.r. 


G lu 


L\'S 


lie Asn 


Leu 






A.:- 1 1 


Pro Gly 


lie 


Lr 1 n 
1 ' 0 


Ser 




Leu Asn 


Leu 


Lys 


Asn 




Leu Fro 


Gin 


:.4 0 


Pro 


Leu 


Ser Leu 


He 




Asn 




SeT Arc 


Leu 


I : e 

'■ • ' 




'-'.2 


Tyr Pne 


Asn 


* c 


Val 


Vol 


Phe i:.lu 


Tnr 




Thr 




Ser Leu 


Ser 


His 
2 H- 


Val 


Lys 


Leu Phe 


Leu 


e r- 


Asn 



1 0 1 ^ 

i:ys Ala Glu Glu Asn L'he 

: 0 

Lys Gin Asn Asp Ser Val 
4 0 1 ^■ 

Gin Glu Val Pro Gin '"r.r 



Thr i:;iu Leu Asp L-u Ser Asp Asn ?ne 



:n Glu Ser Phe Gin 



Gin Asn Leu 



1 . J 



Ser Asn Gly Leu Asn 
1 1 5. 



1 



'jj J. ^ ^tz; u 



1^"0 



He Thr Asp Gly Ala 

1; 0 

Leu Leu Glu Asp Asn 
Glu Ser Leu Thr '.'Uu 
I 1 e Thr Lys Glu Gly 
Tyr Leu Ala Trp' Asr. 



jIu Lys Tnr Asn He Glu Asp 
1 V 

jG'^ Glu L^.--^ L^;-u Ser Lt::u Ser 



■ ,1 i"i 



Asp' Phe Lys Gly Leu II*:: Asn Leu Thr L* :u Leu Asp Leu Ser Gly 
2'r5 ^.^5 

Asn Cys Pre Arg i^ys Phe Asn Ala Pro :-^he Pre Cys Val Pre 'V/s 

Asp' G:-y Gly Ala of.vr lie Asn He Asp' Arg Phe Ala Pne Gin A.-n 

Leu Thr G.ln Leu A.rg Tyr Leu Asn Leu J:».;r Sei Thi Ser Leu Ara 

Lys r::e Asn Ala A' a Trp: Phe Lys Asn Ihr. Pre- His Leu Lys '.'.vl 



Leu Asp' Leu Glu Phe Asn Tyr Leu Val ''.t.. y Glu lie Vai Ser 'My 
'\;c. -.■.--■n 



Ala Phe Leu Thr [le:: Leu Pro Arc Leu G.i u lie Leu Asp 



Phe Asn Tyr He Lys Gly Ser Tyr Pre. His lie Asn Lie o-r 

; '. j .: ■ ■ : • ■ " 

Ara Asn Phe Ser Lys Leu Leu Ser Leu Ala Leu His Le"--. Arq 

;■ K'", :■ ' 

Gly Tyr Val Phe : n Glu Leu Arg Gl.u Asp- Pne Gin Pre- L-u 

Met Gin Leu Pro Asn Leu Ser Thr He Asn Leu Gly lie Asn Phe 



lie Lys :;in He Asp' Phe Lys Leu Phe Asn Phe Ser Asn L^u 

Glu He He Tyr L'-:u S^-r Glu Asn Arg : : Ser Pre' Leu Vai Lys 



Asp Thr Arg Gin S^-'r Tyr Ala Asn Ser :>.:!■ Ser Pne Gin Arg :: : s 

i.;o iL'; 

He Ar:r Lys Arg Arg^ Ser Tnr Asp Pne . u Pne Asp Pro His ;'''.'r 

Asn Phe Tyr His iiie Thr Arg Pro Leu • i - Lys Pre> Gin 

Ala Tyr- GLy Lys Ala Leu Asp Leu Ser L-;. Asn Ser He Phe 

He 3iy Pre* Asn -.iln Phe Glu Asn Leu i'r-:> Asp He Ala ::ys Leu 

; , : j r f;, I c . 1 .J 

Asn Ltiu Ser Ala Asr. Ser Asn Ala Gin Leu Ser 31y Thr '."^lu 



Phe Ser Ala lie Pro His Val Lys Tyr Leu Asp Leu Thr Asn Asn 



5-30 



5?5 



Arg Lou Asp Phe Asp Asn Ala Sor Ala Leu Thr i^lu Leu Ser 



Leu G.u Val Leu A'Sp Leu Ser Tyi' A;-;n Set' His Tyr Pne Arg I.l^ 



Ala Gi,y Val Thr His His Leu Glu Phe He Gin Asn Pne Thr 



Leu Lys Val Leu Asn Leu Ser His A.-?n A.-r-n He Tyr Thr Leu Thi 



Asp Lys Tyr Asn Leu Glu Ser Lys c*..tr Leu Val Glu Leu Val 



Ser G\y Asn Arc Leu Asp He Leu Trp 
2 ■!■ 

Tyr lie Ser He Pne Lys Gly Lou Lys 
K }'• : 

Leu S'--r Leu Asn Ar<.7 Leu Lys His I e 



Asp Asp Asp Asn Ar^:? 
Leu Thr Ari:: Leu Asi' 



Glu Al.a Pne 



Asn Leu P:ro Ala Ser Leu Tn;r G../^ L^u H..s lie Asn Asp Asn Met 



:s Phe Phe 



t\i:- n 
\' .-. :': 



Glu L^-u Leu Asp Leu 



Trp Thr 
Arg Gly As: 



;er Lou Ser Asp Pne Thr 
'/ 1 (; 



eu L^u Gj'.n Gin Phe Vro Arg Leu 



His Asn Arq He Sei His Leu Pr 



Ser Ser Leu Lys His Leu Asp Le-. 
7 \ r. 



lie Asn L\'s Ser Ala Leu Glu Thi' L' 



u Leu Phe Leu Thr Asp 
7 «=: 



oe.r oor ^jt--u r^r: 



7 



Thi 
7 C 



Me: L-u Glu Leu His Gly Asn Pro Phe GL 



Thr Leu Leu Leu 



;::> 1' 

7 ; 0 



Phe Leu Ser Glu Val 
Asn Leu Leu Lys '"hr 
Thi Thr Lys Leu Ser 

7 r' 'l. 

Cys Thr Cys Asp lie 



ily Asp Phe Arg hcc Trp Mei Asp Glu His Leu Asn Val Lys 



Pro Arg Leu Val hsp Val He Cys Ala Se-i- PrC' Gly Asp Gin Arg 



8C' 



815 



810 



Gly Lys Ser lie Val Ser Leu Glu Leu Thr Thr Cys Val Ser Asp 

815 ? 2 iJ 2 5 

Val Thr Ala Val lie Leu Pne ?he Phe Thr Phe ?he He Thr Tnr 

M^^t Val Met Leu Ala Ala Leu Ala His H.: 5 Leu Phe Tyr Trp ?.sp 



V.ul Trp Phe lie Tyr Asn Val Cys Leu A.: a Lys Val Lys Gly Tyr 
8 0 0 c ^ 8 0 

;\rg Ser Leu Ser Thr Ser Gin Thr Phe Tyi Asp Ala Tyr He Se:r 
r 7 5 -z'r ij : ••: 

'i'yr Asp Thr Lys Asp Ala Ser Val Thi- A.sp Trp Val He Asn Glu 

L^-u Aru Tyr H.: s Leu Glu Glu Ser Arg Asp Lys Asn Val Leu Leu 

U :'. "r* 1 i" ? 1 z 

Cys Leu Glu Glu Arg Asp Trp' Asp Pr<j i31y Leu Ala He He Asp 
1 ? . ? '* 

Asn Leu Met G.n Ser He Asn Gin Ser Ly^ Lys Thr Val Phe V..1 

'-Jt ^ .J i' -i .J 

Leu Thr Lys Lys Tyr Ala Lys Ser Tr^. Asn Phie Lys Tnr Ala Phe 
•ii ("t "ii - ii 

Tyr Leu Ala Leu Gir. Arg Leu Met Asr* G]:^ Asn Met Asp Val T 
C :■ ' 0 ? 

We Phe He Leu Leu Glu Pro Val Leu G].n His Ser Gin Tyr L 



Arg Leu Arg Gin Arg He Cys Lys Ser Ser He Leu Gin Trp ?io 

Asp Asn Pro Lys Ala Glu Gly Leu Phe Trpi Gin Thr Leu Arg Asn 

i::-: i::-: iv:o 

Val Val Leu Thr Gl .: Asn Asp Ser Arg Tyr Asn Asn Met Tyr VaJ 

1 'lH.O ljS5 

/\sp' Ser He Lys Gin Tyr 
1::40 



; ?9 

s. 0 

:)NA 

Artificial Seguen::e 



Synthetic oli gonu ^le^jti je probe 



:4 00.> 



. J: 1 :"■ : > Ait ifi::ia.L Se que n ce 



1>;:^ Artificial Sequence 

^'ynthetic j i iqii-nui^lec't ide f'T'i't^e 
af '.tat ctct ::g.aq^aaagg «3a::tggttac •ragggcagcc agttc 45 



. : ' . }• ;■ ' A.r • t i f L c i a L Sequence 

j.^ ' L^ynthetic jI i. ^C'nuc l.ec't Lde proh*: 



■^^.:•.^Ta':acaa aaac :rtt 



, 1 



1 1: 



U"tifi::ial Sequenc^E 



1': .- ;-'ynthecic j I i. ^onuc l.eot ide p-rC't'e 
;a-cc.::\qtt -tca^ccatt agcc 24 

i > j^.'A 

ArtLficiaL Sequence 



:2.""'.- .V/nthetic j1 i. gonuclec-t ide prc't^e 
:4-j0v •jm4 

tcgacaacct ::atg2agagc atcaaccaaa gcaagaaaac agtatt 4( 



210 • 5C5 
211:- 17 38 
212 - DMA 

212> Home- sapiens 

:■; ' ^ i^ 

cca^jqtccaa ctgcacctcg gttctatcqa ttgaattccc 

cta^.jagatcc ctcgacctcg acz-zacqz-'Jit ccqczaagct 

qqcJ.qcaagq qaqq-zzczzg zgqazaqjZ'Z aggca-ggtgg 

grc-:.— ccag gcgg-:agtg ggc-:gaggc ccoagcaagg 

ar cnccagt c ::caggacaca gcagcggcr.a •::catgg^::ac 

:.ag-;:ag-.~:a: c aq za-^-z-zccz aggaccgg^g agg::3ca5gt 

acc-:ggagga gcag-c-c-g cooctgr:::g ggggatgact 

::gc:aggc?.a cr.cagaggag aag g : ^a :: -gc-ti^gagg 

gag'-:gg caggaggtg- -g-cgacgt.g gocro-ggtg 

gcg' I za zaqa g :: ac gc ::^a - egg :: z zq g :: 3 gi a g g gt gt g 

gc:.-a-g.ggg ar-^ctgc-tc -gagt-gt:.- g:.g-ag-gtg 

ott. 2:c-a-- a^-tgcgacg gj-a:-ggg: -tg-ag-ar- 

tctaca^gi: og-ccac-gc -g-sgc--t.g ggrtgg---:: 

■zqzlazjzy.z qzzqzczzqj --ggaagagg accag-ggg:: 

— gtggagr.a qzaaz-iZq-zz agc3gc-a:.g --ggaa-gg^ 

tc-=g-— gg — g-— g::g- -gc-ctg-.g g g g gg ? 

oagt ragatg tggatgaarig ragcg-rzagj aggggrggr:. 

ctg^at-ai- a-:g-cgg-= gttactggtg :::agtgttgg 

gcr.tg-::^?^ aga-ggta-a rt-tg-gtg: -::aagggagg 

gtggrr::-::a a::::::ga-agg agrigga-ag: g::aatgaagg 

gag3--g-ag - -ca gggtgg a— cg--g:ia g:iagaag--g 

-ggorr-a::- g^a-ag-^tg gc-t-g^agg ra^tggagia 

3a-cr-ggra g::rC3-tggt g^a^t-ctt: rag::ag3tcg 

::t :: r. ::t: ga gc gag::agat::t :;ct: t rt g ga ggag^agotg 

c::tg3aagaa aga2t::gtga :;tg::c3ag^g 3^::3agg::tg 



cggggatcct 50 
ggccctgcac 10 
g-c-caggag 1.:- 
gr-agggtc- 2 0 
g-ctggg-tc 2.: 
ggcc-ccacc ?0 
gatt-rc-t- 3:- 
::a^agg::cat 0 
--gg:ag-gg '.z 
tg3tgc-:gg ; 
rgrac-agc- 3 =-2 
t a r :: gaa a 6''\ 
-g--agg:ct '5i:': 
ZZzzzqq^qz 7 ! ( 
gggag-tgrg 7.:-: 
igararttg- 'c : >: 
gr--— ag::g t : l 
gaggggra-a 9:' 
g2- — — agg 9:' 
aagaagug::a lO'; 
-ag-tgg-g- Ij: 
-ggg-t — -g 11-: 
g--grat-ga 11-: 
gggtcctg-t l.li 
ga ::t ga g^:: 1^^ 



ctcacgccgc ^ctgcagccc ccatgcccct gcccaacatg ctgggggtcc 1?!"im 

agaagcca ::c tcggggtgac tgagcggaag gccaggcagg gc^trcctcc ll-'i; 

tc-tzzzczz zccczzzctc gggaggc-cc cc.i^^.-'Zccz^^ gcargggatg I-;- 

ggctgggatc ttctctgtga atccacccct gg::t accede accctggcta 14 .'■.-0 

ccccaacgg arccca^ggc caggtgggcc ct::agctgag' ggaaggtacg j 

agct -cct g tggagc 2t gg gacccatggc acaggcca ;g -.agccc.ggag 1.;: "-0 

gctggg*:ggg g-ctcagt.gg gggcigcrgc ctga::ccc?a -jc^caataaa Iom.; 

aatgaaac. gaaaaaa^aa aaaaaaaaaa aadia^aaar^a iaaaaaaaaa l*f':'] 

aaagggcggc cgcgactcta gagt::gac::t gcagaagcr..t. :g ::cg-::catg 17 Ou 
j2C2a-:i2ZZj tttatrgcag cttataargg '.ra^aaar 17:.^ 

;.io-> liOo 
. ii-> ■■ li 

_ 12 > ?kT 

..'13 > H-Muo sap i ens 
: 0 0 > bl6 

Met Arg Gly Ser Gin Glu Va L Leu Leu Met TrC' Leu Leu Val Leu 

1 ' 5 ' :b 

Ala Vol Gly :.ly Thr Glu His Ala Tyr Arg Pr:- 'My Ar; Arg Val 

::ys Ala Val Arg Ala His Gly Asp Pro Val. Set -Ilia Ser Phe Val 
3^- ^ J 

;i.n Ar; Val Tyr Gir. Pre Phe Leu Thr Thr Cys Asp Gly His Arg 

Ala Gys Ser Thr Tyr Arg Tnr He Tyr Arg Tr.r Ala Tyr Arg Arg 
65 7 0 / 5 

Je.r Gly Le^ A;.a ?r-: Al-u Arg Pri^ Ar; Tyr Ala :ys Cys Pro 



■Jly Trp Lys Arg Tnr Ser 31y Leu Pri^ ^ly A:.a '^ys ::;Ly Ala Ala 

^: IJO L':- 

i:i.e Cys Gin Pr:. Prj lys Arg Asn GLy 31y Ser Cys Vial 21n ?ij 

i:: 115 1.0 

■"ily Arg Cys Arg Cys Pro Ali Gly Trp Arg 2iy Asp T:"ir Cys G r. 

"12: 'is: l.-o 

Jer A.-:--p Val Asp Gl,i Sys Ser Ala Arg Arg 2\.y Gly Zys Pro Gl:. 

14: 14 5 15u 

Arg Cys He Asn Thr Ala Gly Ser Tyr Trp Cys Gin Cys Trp Glu 



155 



1^3' 



1-.5 



Gly His 3er Leu 3er Ala Asp Gly Thr Leu Cys Val Pro Lys G.l y 



. / 1- 



1' 



Gly Pro Pro Arg Val Ala Prc' Asn Pro Thr Gly Val Asp Ser Ala 

ih: :.;-5 

Met Lys Glu Glu Val Gin Arg Leu Gin S<^i- Arc Val Asp Leu Lou 



Glu Glu Lys Leu Gl.r. Leu Val Leu Ala r'r-j Leu His Se.r Leu A.! a 
;:15 .:vO .■: 5 

oer ijlr. Ala Leu -.jIu His Gly Leu Pro Asr' ?r«:' Gly Ser Leu L^-.-u 



Va'. Hi? Ser ?he Glr Gin 7^eu Gly Arg LI ►r 
^45 Li. " 



Astj Ser Lo'U Ser '.L!; 



Gin lie Ser ?he Leu Glu Glu Gin Leu (_lLy 3e:r Gys Ser Cys Lys 



//c Asp Ser 



5.) 

1^: 



M0:> 5v7 

^n> 170': 

.■;i;:> DMA 

1: 1 Iv H jm J sapiens 
: 4 D ij : » 50 7 

gccaggoagg tgggcctcag gaggtgcctc -ag::fc?gc-a gtgggcctga 

rjg-c-ci gr.a agggouagg; tc -at etc -a gtc.::Ei5?a?. acagcaiicgg 

■ : ::acoa*: ggc cacgo::tggg ct: ^c.^gcagc at.cjgagoag ocuctgt.ggt 

tggcag::aaa gtt-ag::ttg gctgggrrrg -tgtg=.gjg'? ctt-gcgcta "■■ 

jj::c-tgrgg tgt^c-gagg gctgaggtct o::t-:atcttc tc^ctagcag .'.'.'O 

'.. ggatgag-a ac--a^::ggg ggrccgggga gggjaa-tg'? oc^-gaggga .:■ 

g sggaao ::c-:: aaag::-::a?.at ctgtag::r,ag gatgag::agf: gtgaat,-:oag .V.'.-:': 

gcD;g-c---a ggac-7ggga ggca-aggtg g -c .: - ::a - -3. :--ggaggag 4 

cag-tcctgc --otgt-cgg gggaigactg att :toctco g-cagg--a- 

o::agaggaga a g g :: g^::tggaggc a::ajg--^-y 3gggg::t^t:: o J ■ 

agv^aggtgot gctgatgtgg cttctggtgt tggoagtggg cggca-ag^g 

ca-g-cta-3 gg---jgc-g tagggtgtgt g-tgto^ggg -t-acgggga oj ■ 

c :: :;tgtct :: gagtcgttcg tgcagcgtgt gta ::ag :;cc tt ::t ::a r ca 650 



zctqc^^zjq ^^accggqcc tgcagcacct accgaaccaL 

jczra--2j22 g-a?:c-t.gg grtggcc-ct g-2a?gc3tc 

:tg-.:ccoggc tggaagaqga coa^cgggct tcctggggco 

-aarar ?c-a grc^rcatgc oggaacggag jgag-tgtg:. 

zjz^.jccjzz g-cctgcagg atgg-gjgjt ga-a-Ltg — 

gga'-.ga':.tg- agt?::tagga ggggcggctg t--2r.5ig-g- 

:c; :::g:rcag z*ia-?.z j jz j-z zajz^zzjjj agggg^a^ag 

gairggtaca:: tcrg*:gtgcc caagggaggg -cc:c -aggg 

::-.iaca gga gtggaca-gtg caa'ga a gga a ga a gt.ig :: a g 

-cagggtgga --tgctggag gagaagctg- ag-tggtg-" 

-a::hg--tgg ::-tr.gcagg- actggagcat gggct:::c-gg 

zczzzz^jr^ ca-::crt:-- ag-agcc-gg -cg-ar.cga- 

agoagai-tc c-to--ggag gagcag-:.gg gg-::o*:g-tc 

gact:cg:.ga- tg-ccag-gc tccaggctgg acrgagcc-- 

g .:agcc-:: 3 cat gccc g cc ^a ai:: a t g :: tgggggt::::a 

-gggg-iga-- gagoggaagg ccaggcaggg — ----t^-t 

c--t.t--t:cg ggagg-::.--- caga-c^tgg -a::ggga::gg 

t r,tcrgtgaa t :ca ::cc:: g qcza-zccz-z-L c:: :: -g gcta :: 



::..-:aagg:::: agigtgga': 



:ca igctgagg gaaggtacig.; 



gga<:c-:-:ggg acc.::aiggca caggccagg- a^: 



:ggag': 



c-:r.'.:ag:.ggg ggc: g ::t'::c 3 tgacccccag ^acaa'iaaaa 

5'::: 
2 73 
PRT 



c t a t a g g a c :: 7 00 

g^tacg-gtg 11^: 

tgtggag-ag fOO 

ccagcctggc 8.:.0 

agtcagatgt 90'; 

t gc at :: a a ::a 9:'! 

c-gt-g-a 100 : 

tggc-cc-aa 10.:.0 

agg-tg-agt ll'/O 

ggc-— -actg 11.:: 

a-c — gg-ag 1^ ; : 

- -c-tgag-g 1.; : : 

::tg::aagaaa I'rO" 

tca-g-cg-c 1.30: 

gaag ::ca :: 14';;0 

rtt--t--t- 140-: 

g-tgggat^- l.:'>; 

::^caarggca l.^:-.^ ( 

g::tcc3Cgct 1000 

ctgggtgggg 10: L 
atgaaa^gtg 



Mot Arg Gly Sec Gl- i^lu Val Lea Leu Me:. Tro 
1 ■: 1 -J 

tWa Val Gly Gly Thr Glu His Ala Tyr Arg- Pro 



Gys Ala Val Arg Ala His Gly Asp Pro Val Ser 
35 ^ 4 J 



Leu Lea Val L<:U 

Gly Arg Arg Val 
30 

Glu Ser Phe Val 
4 5 



31n Arg Val Tyr 'jln Prj Phe Leu Thr Thr :ys Asp Giy His Arg 
5 0 55 ^."0 



Ala Cys 3er Thr Tyr Arg Thr He Tyr Arg Thr Ala Tyr Arg 
3er ?ro Giy Leu Ai.i Pri- Ala Arg Pre Arg Tyr Ala Cys Cys 



■:;iy Trf' :.ys Arg Thr Ser Giy Leu Pr:> GJ y A.ia Cys Giy Ala 
■fz- lOv 



:i*:: Cys Gin Pr3 ?ro Cys Ar<j Asn Giy Giy 
::0 " ' 11:= 



Val Gin 



Uy Arg Cys Arg 



^ro Ala Giy Trp Ar.;i 



;;r Asp' Val Asp Glu Cys Ser Ala Ar? Ar-.i 



Asp Tr.r Cys g: : 
Gl.y Cys Pro Z\: 



Arg Cys lie Asn rhr Ala 31y Ser Tyr Tro :ys Gin Cys Trp 



;ily His Ser Lej Jer Ala Asp Giy Thr Le' 

i:^ 



Vai Pro Lys 



:Ay Pro Pro Arg V..1.I Ala ?rc> Asn Pr:. Tnr Vai Asp Ser 

Met. Lys Glu Glu Vai. Gin Arg Leu Gin Ser Arc Val Asp Leu 



1 



■';iu Glu Lys Leu Gin Leu Va.i. Leu Ala Pr-j 
•1 - c "1 : ■■ 



<e u H i. s S e r Le u A .1 a 



Ala Leu '.ilu 



\*ai His Ser Phe 



His Giy Leu Pr:' Asr' Pre Gl.y Ser Leu 
Gin Leu GLy Arg II'.- Asp Ser Leu Ser 



'.7_ .J 

■> 1: C 



Gir. Lie Ser Ph'E 



Glu Glu Gin Lej Giy Se.r 
2 6 : 



oer '..ys 



;:7C 



Asp Ser 



:i-- 
.•1 1 
.■•1.: 
:■ 1 



MTi: sapiens 



'.cca-zgcgtc cgaagctggc cctgoacggc tgcaagggaq gctcctgtgg 50 



a ::a ggccagg 

ac-g jg.gagg 
ctgcrcgggg 
g— a-cc-.g- 
jccgta 

ac- ggg:otg 
ag-cctgggc 
gaagaggac- 
-go-atgc-g 
--:.g:agga- 
-g-t aggagg 
a-t.ggtg--a 
tgt g-g---a 
ggaoagtg-a 
cg-i: ggag ga 
tcgcaggoac 
— t :cag 
c---ggagga 
- 

cg-c: g-c 
gcggaagg-c 
aggct-— ca 
-a-ccctggc 
gcggg 

•:: ::atgg za za 



-aggt gggr- 
agcaagggcc 
tggccacg-- 
cacaggtggc 
gargactga- 
ctgga gg za z 
t-rggtgttg 

-agcgtgcgt. 
:: ag za 2Zt3iz 
tgg^c— tg- 
agcgggcct- 
gaacggaggg 
gg^gggg-ga 
gg-gg-t gt :: 
g:.gt-gggag 

atgaaggaag 
giag:t gcag 
tggagca-gg 
-ag-t-gg::: 
g::ag — gggg 
-;igg — gga- 
-aa::ar gctg 
agg-agggc:: 
ga-— -gg-a 
*z a2Z a •:: 
ag-tgaggga 
gg--agg-ag 



tcaggaggtg 
aggg-c-atc 
igggct — ag 
occ :ac ::ac : 
-cr — t— g: 
agg:ca-ga g 
g-agtgggcg 
tgt :2gggct 
ac-agc--tt 
c ga a :: :: a tct 
cagg-ct-g3 
ctggggc-rg 
ag-tg- gt-c 
-a-ttg — ag 

— ::ag-g-tg 
gggcarag — 

— 22aggg- g 
aagtg^agag 
ctggcg--rgg 
g-t---ggac 
g-at-ga-c- 
zzztjzzzzz 

— gag- — 
gggg- — aga 



c:t-ragg' 
t ::ca gt 
■za g :: at za' 
cggaggag 
-aggccac 
ggg-tc-c 
g-a-agag^ 
-a-gggga 
zzt-zazza 
a-aggac- 
t:.aogcg*:g 
rggag-ag 
ag— ngg- 
i-agar gt 
::gt :aaca 
tgtrcg-a 
g--c--aa 
g2t gcagt 
cccca-tg 
cccgg^ag 
•::c-_gag-g 
gcaagaaa 
s-g-cg-- 
ag — a 



ca 



ga 
-eg 



g rcagt 
ggacac 
agcc-c 
g-cct 
agagga 
gaggtg 



ggg- ICO 
ag::a 15-0 
3a gg 200 
gccc 250 



tgggatggg- 
-•:gg::^a::-:: 
agg::a3gagc 
c-cggaggct 



iggga:.--- - 
::a ac g g a t 
L-c- -g-rgg 
gggt ggggcc 



igaag ?00 
;tgc ::50 
-gocra — gg L 0 
::*:gt c: r i ga -i ^: ■] 
tg-ga-ggg- C :■ 
eta -eg --g- 5 0 
g-eccggccg 0 
a tat g age o.:- j 
etg-eg-tg- 7 0: 
atgaarg-ag 7:0 
g — gg- agtt : ^: 
eggtara^t :: ■: : ! 
::ga::aggagt b^O ]■ 
a gggt gg a 3:: ^oO 
eag-etgg-e 10 00 
te::tggt gea lO": 
eagattt ret 110 
e— gtaa-tg 11: 
g-ag— e::ea i:: 
gggtga-rga 12^ 
ett--t-ggg 130 
t-tgtgaat- l':i5 
e ::aaggeeag 1 A ': 
ag--tgggae 14: 
tcagtggggg 150 



:tgctgcctq acccccaqca caataaaaat gaaacgtg 15 38 





> -IiIO 




' ;;7 3 











:-;o:');' sio 

Mev Arg Gl.y Ser Glr. -^lu Val Leu Leu Met Trp Leu Leu Val Leu 

1 Ij 15 

AI.;. Val G].y Gly Tnf -^lu His Ala Tyr Ar ;^ Pro 31y Afg Arg VeiI 

A J 2:- j^O 

Ay:-:^ A.L.i Val Arg A A":; His 31y Asp Pro VcA. Ser 31u 3':?r ?he VfA. 

Aj 

n.ri Arg Val Tyr Gin Pro ?ho Leu Thr Thr Cys Asp G:.y His Ar--;; 

5 5 n':- 

Ala Cvi- Ser Thr Tyr Arg Thr lie Tyr Ar^:: Thr Ala Tyr Arg A;-;: 

5 7 0 7 ' 

Jer Pro :;iy Leu Ala Pro Al.^i Arc Pr-i^ Ar;i Tyr Ala Cys Cys Pr:. 

.ily Trii' Lys Arg Thr Ser Gly Leu Pr : Gly Ala Zys. G'^y Ala A 1 i 



lie Cys ::;lr: Pro Pro Gys Ar:i Asn Gly i::;iy Ser :ys V,h1 Gin Pri^ 

110 11: a;.o 

'ItIv Arg :ys Arg Ays Pro Al i Gly Trp' Ar.g G:; y Asp Tnr Cys Gl:. 

Ij5 130 1-5 

Ger Af-p '/al Asp '31u Cys Sey Ala Arg A;r^i Gly Gly Cys PrC' G . :\ 

' 1 ■; i: ^ a; : ^ ^ i -a 

Arc? Cys Val Asn Thi' Ala Gly Ser Tyr Trp' Cys '^In Cys Ti'p Gi^i 

" ^ i^A- ' 1,a: 

Gly His Ser Leu S<*r Ala Ast^ Gly The Leu Cvs Va:. Pro L''s Gly 



17 0 



'"Aly Pre Pre Arg Val Ala Pr- Asn Pre Tlo: Gly Val Asp Ser AAi 
1^5 1;'5 

l\e\ Ays i31u Glu Vol Gin Ar^-; L«:;u Gin Se-i' Arg Va'" Ay.p Leu Leu 

2i'0 .?C:5 1 Aj 

Glu Glu Lys Leu ^ -A n Leu Va^ Le.'U Ala 'r:rc Leu Hi:.- Ser Leu A^a 

.AA:. ;A0 .;:3: 

Ser Gin Ala Leu Glu His Gly Leu Pri:- Asf' Pro Gly Ser Leu Leu 

230 255 24: 



Val His Ser Phe Gin Gin Leu i:^ly Arq lie Asp Ser Leu Ser Glu 
2 45 250 255 



Gin lie Ser Phe Leu Glu Glu Gin Leu Gly Ser Cys Ser Cys Lys 

26 D 2 65 27 0 

Lys Asp Ser 



■ :i 



:i:> :iiiA 

:■.:> /artificial Sequence 



>fynr.heT:ic oli^gonuclec't ide prct^e 
^ 11 



:: 1 



l>i:a 

/vi 1 i f i. c i a 1 3 e e n ; 



Synthetic o I i gonu :: lec't ide pri'be 
..t-.t..c::actc ctgtcg-ggtt -gg i2 



I 1 .- .. c 



: 1 : > 4 0 

Artificial 3equen::e 



Synthetic ol L-gonu 3 lec't ide pr i'be 



q-y^-.qa ra -^tt gccagtraqa tgtggatgaa tgcagtgcta ggaggg 46 

11 • :6?o 
i_ • :>:iA 

] :-. - :i'.:)mo sapiens 



.'.'"l • jrisure 

• .■■j39-2 365 
2 • J n -m o wn base 



jjttg::caca gctggtttag ggcccc^acc iiCtggggccc cttgtcagga 5";) 
jjagacagcc tC2cggc::cg jggaggacaa gtcgctgcca cctttggctg IJO 



ccga rgtgat 
aqttggg-ct 
cccg-tggg- 
ggact tttga 
ttcaaag 2Z j 
::att ttg ga g 
ggtgaca-gg 
atggccgcgr 
t^cctcatic:: 

aga agotacc 
" 3a agaattt 
a ::ar g ^aaga 
-aa-tgtgrg 
r-ggaaagag 
::t:cct ::acaa 
atcr ttg aa a 
" tctaga agt 
a-tggattr- 
-at-aaagga 
atgg-aa:a- 
cc::ag-gtg- 
tcgacctccc 
cag-cccca- 
a ::t c ::c g a a g 
ag-tgaag-- 
taattagggc 



tccctgggac 
ccgtgtttca 
cgg-ttatcg 
tg at gt ttga 
gg-t-agc-t 
cagg aattcc 
aaar gggaga 
catgatggcc 
tgggga^a-g 
cag-t gtc-o 
cat gg--a-a 
gggcg-ta-c 
aatggtgcgg 
ccagataaa-:: 
tcttct gg- - 
gag-g — t:g 
gaa-tac-g- 
t -tat gt 2tt 
attgg-ttct 
-ctcatttg- 
a*:a3t::t2 3t 
- ::atgga-ag 
-gt gsagaa- 
tggat rgaag 
agt act raa g 
agaaca zzzj 
agat g^-ac:: 
gaga agt a g:: 
tat ga ga gat 



ggtccgt ttc 
ggccggctcr 
ggaggagatt 
cccagcggca 
ctgtttctt- 
aat ::atgtcr 

-gg-aaaagg 
ta::a::t ::ttc 
:t g:-at 22 z 
-tjt rg.agga 
aga:gaag-a 
tgc?.--aggg 
aac :::a gat t g 
tc-:c3gg-- 
a^-atca-tg 
ta-:t-ta-:; 
■2 J 2 r.t tcaa 
tggagacatt 
tt ^tttacac 
:gtgg-t-t- 
ggaagaat-g 
t g-t gtgaag 
gggtattttg 
a gacc agt ag 
aact::aaatg 
t ::-agaq-:- 
ct at ::ta t g g 
ttcaggtgag 



::t gccgt cag 
cccttcctgg 
gt :r-ccagg 
ggaatagcag 
tctcgtgtaa 
gt gatg gtgg 
:aggaa ::acc 
g tatttt ::t a 
tr -gc-ttt g 
tgtatttg-t 
--agttt :ag 
g-ttt latag 
-cag-gacca 
t gaaa-t gaa 
tc::::attgta 
— — t gggt g 
tctt :atc::t 
at^gtctatg 
g aaagaa act 
tctggt-cgt 
a 3 3 :a ga 3aa 
-gtctagaat 
t gttgt gt gg 
--a-tggagg 
-ag^-tcttg 
agatgtcgga 
t tagag ttat 
aa gag a tt 1 1 
aa gttaaa 2 2 



ctgccggccg 150 
tctcccttct 200 
g::tagcaatt 2 30 
g::aacgtgat ..":'C0 
ttg::aaaac:: .i 0 
tgagaaa gaa -j C :j 
ttttgctgtg 0 
cctga::cctt tOO 
agtgc::gcta zz-0 
gctatg:t-t 6-: ■:- 
t ga::c:tgga 6: 0 
aaatggagat 700 
cc^?. ::t3gta 7 
ata::tgttac rOO 
gcar -tgtga - : ■; 
gggaattgt g ?[ \- 
1 1 tt ::t ::t ::c 9: j 
t jg?. :: 2t ::aa 1000 
cctggaactg 1000 
cgtggga-tg 1100 
3caat gaa ga 1 1 : 
2 22*:^ ::ag 22 
ttt.ttg... 1:0: 
aaagtggaag lyv- 
-ca-agag:- 1^:0 
ggacagcag- i;o: 
-ataggaggt 14: : 
tgtttgtgtt 10 J : 
t^aga^agag 155 J 



aqcaagtaag ::tgtc::cttt taactgtttt tctttggtct ttagtcaccc I'^Oi^' 

ag::tgca::ac zqqca^ztttz tcgctgcaag ■:tT:ttt!: a aa ttt^tgaac^ l^jbO 

caaggcagtg gcagaagatg t^agtcacct otgataactg gaaaaatggg IV 0'' 

t::-crtgggc Dcrgg^actg gt t ctccat g g ^ ::t ::ag :: ::a ::agggt :: 

tzqqaczzcc tcicttccct ::cagat:ccca g ::t ::c»:g : rtggggtcac 1:-::C'J 

tggvct ratt ctggggctaa aagtttttga ga-::tggct::a aaZ'Zcz-zzca I:-;:' 

agcng g ::a ::gt get g agt •:: ::ag agg ::ag *: ^a :: a ga ga :: ::t 3tg g :: ::ag 1 i^O'! 

gggcitcctaa crgggitcrt ggggtcrtca ggacrgaaga ggagggagag l.^'i-v 

tgg'jgt^aga aga t tct :: ::t gg ::ca :: aag tgr::agoatt g^r::a::aaat i 

3 ::t 1-. tt a gga atgggacagg ta ::ctt :: ::a-:: ttgttgrann nnnnnnnnnn 1 ''I 

nnnnnnnnnn nnnnnttgrt tec ttrtg actcctgcto ::::attaggag lli 

::ag'jaatggc agt-ataaaa gt ::t g ::a ::tt t g gto at 1 1 1 tttt::rtcag 111 

a gc'.ia g::::cg agtgctcact taaa^actat: ^c^^t^aga^ tccct gtgtg 2 J.' 

agig--:::i: g::ag aggc::::tgaa cg::araaatg ggaaa::::aag g::a::agagag . 

got ::t ::t; 3rtct33t::t ::c :::::: g a tgt a ::t 3 a a aa aaaaaaaaat 1 "'i 

gct-aaccag^ tcttccatta agcctcggct gagtgaggga aagcc::agca I'.-y. 

2t~j':zq-Z2-zz ■::::c g g gta ac t :: a :: t aa g g ^ t r. gg ^ ::c a :: ::t r t g g ::t . -t i 

atg<^taa::oa cact ggggg^ tt :: ::tc :: aag :::::g3t::tt c ^a g ::a ::t t :: .'41 

-acegg-aga gt:--agagc -a-ttcaoc- rgggggtggg ccgtgg-c-- :'i 

cag^cagrt:: tg:t::aggar ::tg3t::tatt *:::agggaaga agatttatgt 1^' 

attatatgtg gotatatttc ctagag::ac:: t: gr gt.- 1 1 t3ttt::taag 

c ::a'ig gt : ::t gti^iggatga cttatg^ggt gggggagtgt aaa::rggaac ^k>: 

tttgaaggcg attaaa::tgt gt::taatg::a 269D 



..c at ::t;a 



210 ' 515 
.'ll • 3 64 

j 1 • H jmo s ap L e n s 
:^0-J > : 15 

Me^ Ser Val Met Val Val Arg Lys Lys Val Thr Arg Lys Trp Glu 
I 5 10 15- 

Lys Leu Pro Gly Arg Asn Thr Phe Cys Cys Asp 31y Arg Val Met 



Met Ala Arg 31n Ly5 Gly lie Phe Tyr Lou Thr Leu Phe Leu lie 



Leu Gly Thr Cys Thr Leu Phe Phe Ala Phe Glu Cys Arc Tyr Leu 



Ala Val Gin Leu Ser Pro Ala He Pro Val Phe Ala Ala Met Leu 



Phe Leu Phe Ser Met Ala Thir Leu Leu Arq Thr Ser Phe Ser A;.'}:' 



Pro Gly Val IL 



Arg AJ.a Leu Pro Asp Glu Ala Ala Phe I 
• r ■' 1 . 



i:;iu Met Glu I.Ie GJ u Ala Thr Asr. Gly Ala Val Pre Glr. Gly Glr. 
Arg Pro Pro Pr.j Arg He Lys Asr. Pne G.'.r. lie Asr. Asn Gl.n I.:e 



Val Lvo Le^ 



Aro Al.a Ser His 



Tyr Gys Tyr Tnr 
I AC 



1-1' 



He Pr.e Arg Pro Pro 
loO 



1! 



Ser He Gys As pi .As 
1 



:\ Cys Val G. Lu Arg 



Asp His His Gys Pr-j Trp Val Gly Asn Gys Val Gly Lys Arg 



Tyr Arg Tyr Phe "yr- Leu Phe H.e Leu Sor 
1 < ^ > J 



Leu Ser Leu Leu Thi 



He Tyr Val Phe Ala Phe A:>ri He Val Tyr Val Ala Leu Lys S^ 
Leu Lys He Gly Phe Leu Glu Thr Leu Lys Glu Tr.r Pro Gly l': 

Val Leu Glu Val :.ou He Gys Pne Phe Thr Leu Trp Ser Val V., 



G;ly Leu Thr 2..y 
Thr Asn :;iu Asp 



His Tl.r Phe Leu Val Ala Leu Asr Gin 



,ys Gly Ser Trp Thr Gly Lys Asn Arg Val 



Gjln Asn Pio Tyr Ser His i^ly Asn He Val. Lys Asn Gys ^ys Glu 



Val Leu :ys Gly Pr:- Leu Pro Pro Ser Vdl Leu Asp- Arg Arg 1 y 



J. L 0 



He Leu Pre* Leu Glu Glu Ser Gly Ser Ar«g Pro Pre- Ser Thr Gin 



310 



315 



Glu Thr Ser Ser Ser Leu Leu Pro Gin Ser Pro Ala Pro Thr Glu 

320 325 330 

Hi3 Leu Asn Ser Ai;ri Glu Met Pro Glu Asp Ser Ser Thr Pro Glu 



J. 3 : 



34 5 



Gl-:. Met PrD Pro Pro Glu Pro Pr:. Glu Pro Pro Gin Glu Ala Ala 
350 35 5 3 60 

Glu Ala Glu Lys 



1 ' 



: 1 .V. 



516 

d:ia 

\-[omo sapiens 



•.^nsure 

M^;, 33, 53, lie, 135, 193, 213, 
unrinown base 



222 



.■i^j.\.'x-zc.'Zzqz attrttt. Eioa atgcaaatag acaatnanc^ tggaggtctt 50 

'.■;aaor..-igq:: attatag^qa tqgoggjgtt gatttttntt cctggaggct IC'Li 

\\\'-Ji'jc\.zzq gact3tcrir,r ttctccca::a gagcncttcg accatcactg 15iJ 

: ::t<::gg-cg gggaatt^tg ttggaa agag gaactaccgo 



:anttctacc 200 



z -avcct ttnt zt^: 
a^_ogt J 55 



LC^tcacaa tctatgtctt cgccttcaac 250 



:.2> 'jiiA 

*. : Ar t. i f i. c i a 1 S e que n c 



ii'yn^hetic oligonucleotide prot'e 



• 'laa'^gr (jatt tcaaagctgg gc::c 2 4 



2 1.) 

LIIA 



2". .." ' Artificial Sequence 



:.J.J.V- Synthetic oligonucleotide probe 
:40u.' 518 



gcctcgtat:: aagaatttcc 20 

jii ■ :^ 
• c-:]A 

J 1 J- • Artificial Sequence 



ynthetic c>Ii g i^nucl e:'tiiie pri'be 



.10 



gaagtc gacctccc 1^ 



1 ■ Ai" I. L f ic ia 1 Se quen 



oynthecic o L I qonu l.e ide pri't^e 



■^T'l^.ic r";gaa a tut:::: cat a ^z-zz 24 

.11 ■■ ■ ::i 

;.i ] • so 

- j:ia 

J. 1 • Artificial 3equen::e 



■ c.yr.thetic o L i gonuc le i-t ide prjte 
:-;oo • :=:] 

cg'-:uaaa:cc atttcqgqag ::ag?aartcc aatcatgtct gtgatggtgg 50 



• MIA 
Homo saoiens 



';+_.^gtgr-:'.ct zcajzaaa^c agt^gattta aatctcittg cacaagct^g 5j 

,;gagcaa r.a :: aat:::at:;Eg qaaagaaaga aagaaaaaaa ccgaacctga 1 

Crj.aaaaa'-^aa gaaaaaga^g aagaaaaaaa atcatgaaaa ccatccag^c IS! 

..•.:aaaa*:g r-a 3 aat::::tatct ::tt?gg::aat ::ttcacgggg ctggctgctc 20 ; 

rgvg--t::T:t ccaaggagtg -cc?tg-gca gcggagatg- cacctt^c-c : 

.:aagcra:gg acaa-gtgac qgr :cggcag ggggagagcg ccaccctcag j : 

(jti'^cactatr gacaaccggg tca::ccgggt ggcctggcta aaccgcagca 3z'. 

ccatcct'::ta tgctgggaat qacaagtggt gcctggatc:: tcgcgtggtc 4uC 



r-ttrt^agira acarccaaac 
r gt gtatigac g a ggg ::c ^tt 
::aaaga?3t:: :: a gg g*: :: :a :: 
■gagart t ::tt cagatatct 
::':g-::atag::a amggtaga:: 
rtc-ca^agc gg'i-gg-tt': 
ggca-caccc gggag-agt- 
-gtggccg-g c-cgrggca- 
cat acat ::::c agaag::caag 
■i ::actgc.a gt gaa gc ^ t :: 
r^aaggatgac aaaagactga 
i::agacct:tt crt3t::aaaa 
tatgggaa::^ a :: a ::tt g :: gt 
oagcatcatg ctatttggt^ 
-gtcgaggag gg-agg-tg- 



:gc: 



gatg 



gc-::g::-::acca ccaccac zaa 
■.^^a'ica -^ ata tata ::aaatg 



gaaat tt gag gg 

aaaaagaaat tg 

:'tt tt ?. ::aa ac 

gctgcatirgt gc 

tct goo raca ga 

■aattcaatca gt 



aggggaa- 
aa a attg :: 
gggaagaa 
aa::::tctt 
gtg-ccc- 
ccatagag 



gragta::agc at ^gagatc^ 

a::ac3tg::t3 gg t g a gac a 

::t::attgtg2 aagtat::t::2 

cattaatgaa gggaacaata 

cagag-cta- ggtta-ttgg 

gtgagtgaag a^gaatactt 

aggggacta:: gagtgcagtg 

ggagagtaaa ggt-a--gtg 

ggtacaggtg tccccgt ggg 

a^ca^zzzzz t^agcagaat 

ttgaaggaaa gaaaggggtg 

ctcatcttct t ::a atgtct z 

ggc-t--3ar aag-tggg-- 

caggcgc^gt -ag-gaggtg 

gtttggctg- tg-^t-ttrt 

tgagtgc-a- tt--c-a--- 

::a-:: aaca gca atgg::aacac 

aaattagaag aaa::a3agc^ 

aaagaatact tt ggggg gaa 

t:ttg::agata tttaggtaca 

cacag-a^ac -cggctt gga 

tggtg-cagt gtggg-aagg 

a^gtggaa-a tt rtggagct 

acgaacagaa tgaga ^ctt^:: 

gtagactgtg rcaccacggc 



agaa ::gtg ga 4 5 0 

ga ::a a 3:: a cc 5 'JO 

::aaaattgta 5.t0 

ttagcctcac 6l'U 

a ga ::acatt:t 6.: 0 

g g a a a 1 1 a g "/ L' 0 

::ct ::caa tga '/ .': 0 



gtggcgrtgc gggca-tttg 
aaa--:gtgaaa taaaaagagc aaaaaaaaa 1679 

110 ► 5^ 3 

211-' 34 4 
112 ' P?.T 

213 ► Homo sapiens 



aa2tat::::ar 
acaaaagggg 
tctagtggta 
aaagt ggaaa 
t gaacatgac 
a::a::-::aatg3 
agcaacggca 
ggttttgta- 
gggaaaggct 
cgacagcaac 
t-atgggaca 
aaga gtt tta 
atggagtttt 
c-::a3tg3aa 
get -age -tc 
gg-:atc-ca 
cggcocaagc 
gtgtgttgtg 



8 0 



I 0 0 

10:.; 

II ML 

1 1 .e. : 
i.;'0-j 

1 r : 
1;: 

141:.'; 

141:0 
1!: ( 

1"^ 50 

1 K 0 0 



<4G0> 523 

Met Lys Thr lie Gin Pro Lys Met His Asn Ser lie Ser Trp Al£ 

1 5 ir- 1,^ 

lie Phe Thr Gly Leu Ala A^a Leu Cys Leu Phe Gin Gly Val Pr<. 

Val Ar<g Ser Gly A:-p Ala Thr Phe Pre Lys Ala Met As]'' Asn Va. 

35 -ill '\\ 

Thr Val Arg Gin Gly Glu Ser Ala Thr L^-u Arg Cys Th: He Asr 

I'l f. ^ 

Asn Arg Val Thr Ar-r Val Ala Trp Leu A/.:i Arg ^-"ler Thr He Lr.-- 

H ■■'II ' ■ ■ 

Tyr Ala GJ.y Asn A^-r-p Lys Trp Cys Leu Aj..} Pre .Arg Vai Val Le- 

I"" ". ■• ". '■* 

Leu Ser Asn Thr Gin Thr Gin Tyr Ser 7. :.e Glu He Gin Asn Vci 

1 ' :.i 1 ^' 

Ajp Val Tyr Aspi ...i Gly Pro Tyr Thr Cys Ser ^^=ll Gin Thr A:-:.i 

II:: 1..:: 

Asn His Pi'C Lvs Tnr Ser Arg Val His L--.:u He '/al jln '/al S-.- 

I.:-: ' ::•:: H 

Pro Lys I^e Val Siu He Ser S^L^r Asp T . ■-. Ser :::ie Asn Glu G'^-- 

lA: 1^ 

A3n Asn He Ser Leu Thr Cys lie Aia Thr- Gly Arg Pr..' Glu Pr-. 

1 H. : 1 o 

Thr Val Thr Trp Ar-n His He Ser Pre \r/s Ala Val Gly Phe V-i 

1 •:; H: H- 

Ser Glu Asp 31u T-yr Leu Glu He Gin "li-y He Thr Arg Glu G^l 

I"--. 1. / ■ 1 ^ 

Ser Gly Asp Tyr 31. Cys Ser Aia Ser A:^-n Asp Vai Al.u Ala Pr 

C ^--r- 

\'-:il Val Arg Arg 'J-ii Lys Val Tnr Val A..:n Tyr Pr:- Pr'j Tyr li- 

Ser Glu Ala Lys Gly Thr Gly V:xl Pro V"^:. Gly Gin Lyj^ Gly T.n 

Leu 31n Cvs Glu Ain Ser Ala V-iii Pro S-m' Aia Glu Ph'',- Gin Tr-j 



Tyr Lys Asp Asp Ly/- Arg Leu He Glu 51 y Lys Lys Sly Val Ly 

CG("' J '"i'l C ■ 

Val jIu Asn Arg Pro Phe Leu Ser Lys Lei He Phe Phe Asn Va 

J7L. 2 30 28 



Ser Glu His Asp Tyr Gly Asn Tyr Thr Cys Val 
2 90 2 :»5 

Leu Gly His Thr Asn Ala Ser lie Met l.eu Phe 
30 5 310 

Val Se.r Glu Val 3er Asn i^ly Tar Ser r-.r ^ Arg 
320 :25 



Ala Sor Asn Lys 

3:-o 

Gly Pro 31 y A.l a 
?15 

Ala Gly :ys Val 
3 30 



Trp Leu Leu Pro Leu Leu VaL Leu His Leu Leu Leu Lys Phe 



335 



3 4 0 



:;:10 ' ^■;.4 
• sj3 

.212 ' LLA 

: _ 1 3 • H o:ii j sapiens 

:•; :o • e-.:4 

uauaa-u, a=iC ::ataaa :;c atc::.ag-::caa aaa:.'gca3aa 

T-ait r.t --argg?^-- jjzZ'jzzzzq t:gt::t-tt-- 

■:ot J 1:7 .:aa :; jga^at j^::.a 2 Ztt<zzz2^a aqzlaZ'^^^az 

r,cc ig::a-??g jqa-jag zj z-z azc zz zaqjt g -a :v:: a::t ga 

az-z:jj-^ijj czz ^jzza^Bi -zz-j zajc^zc atrrtirtatg 

jaa jt-gj: ctqqatzzZz ■g::jtqgt-::ct t^c^ag^aa^ 

a gr-aca -J ::a:: c-ga-g at cc a g aacg*: ggarg t: gc ao gac g a 

aco/.. g ?/- ? g g ::gcagacaga 3aa::oa20 3a a a g acct ::t a 

■:<at*..-gt gcaa gta:ct3c::a aaatt-gtaga gatt: tctt::a 

ttaat-gaag-g gaacaatatt agcct^a::^^ g3atag::aa:: 
■7 a a 5j3 



.". 10 

2 11 

:. 1.; 
" 1 



H jrri'j sao L ►E ns 



ttctatct-t 50 

aa gga gtg::c 10 j 

aa::gtgacgg ISj 

-aa-cgggtc 2 00 

-tgggaatga 25j 

a3c::aaa3gc 300 

ggg-cct-ac 3.50 

gggtc:a--t 40 j 

gat a tote 3a 4.50 

tggtagac-a 500 



:4 00 ' 52 5 

atgg-tggtg acgg-gggg- cgggcagggg a--ggggc-g 

g-ggg--ag- tgccgggag- rotgaatcac -g--oggc-- 

tgaa-gt-g- g-tg-aggag -tgggag-g g-agcaacgt 

aagggga-::aa gacagctgtt aggctiia^gc a::gcagctgg 

agcaggtgcc tct::tactg3 tggctg::a::t gzttctgggc 



cgg---ggga 5'." 
ga:tc:aoca 1l>0 
ggga:tc-ag lo": 
ag-tggtctt :;:00 
tgccttgtgg 25-1 



c ::ctaqgggt 

gac-- ::attg 
gga-aac-t- 
c-ccattctt 
a a:: gtr a*: 
c:: ac - 1 a saz 
a-atggagga 
gagcagat g- 
agtg-:--ag 
g-attt-g.ga 
-■gtcttc — 
•g.gtgtat g.gg 
-ggaac -aag 
aoaa 3 ::r zaa 
qqaqazz-zzc 
gcat ::tc ::aa 
gtgaagg -ca 
-agcgaaatc 
tggatgagaa 
ga-atgat-g 
tgt ttatgac 
igaa::t tgta 
•zctc-zcaqcc 



ccagt accac 
tc-gagrggc 
r gcgaggac- 
zzZjzzzq^z 
a a a a cc a g go 
ag-agt gaa g 
ggtggag-g: 
agaagatt gg 
atggaggcg- 
raccgictac 
aggtgga--a 
agaa-c g--a 
a-t ggggat g 
agcaggtgct 
ga-cagcgg- 
gctgcaggct 
tg-tgt-a-c 
atggattarr 
catoctgaa :: 
g^-cggaccg 
tatggcacta 
::acggatga z 
-g-t-gaccg 
-gga^cgcat 
q^zzcqz'zaq 
qzzzzczaqa 
gggt acgaaa 
■zaacztczcz 
gaga-cagtg 



agagacccat 
t ggaa aaatc 
tzza zcaqtz 
ggg-grt :t:: 
cat.a 3tgaa g 
cz gag :: a g a a 
at:, gag gag: 
t ggttggaac 
- gaaggirag- 
at. -agt g^cg 
gcctgggctc 
a:, gagaaagt. 

g::tggg- g 
ggagrtggag 
g::gacgagga 
ctggcg-— t 
att.ggag:.tg 
tgr-agcaggr. 
aa t. tacctga 
acg::::- igag 
agaagt g 
gcccttgg::^ 
gcaaag::aa3 
ttgaggaggc 
gcagccaagg 
::.--ar::3Cg 
Ct-tctga a ga 
gccaaggt-a 
gagcatgac z 



z zca 3agca 

ggagt — 2 
- — rgtggg 
g- - ggaa car 
za-zztqzztq 
ga :: a zaq zjz 
:. gggag::c-a 
attacggggc 
ag-aggga-- 
a-t ::taagag 
trrctg- — r 
g-t-a-c g-- 



ctq'2rtta::a 100 
tgga::cgagg ?50 
ggc-ggatt- .O: 
a a cage -l:--; 
aa a a:: accac 

-ta at ^ ^-i; 
g:::a::tgaga o/^ 
3Ctggga3-a o:-: 
tacagggr-a 70: 
ttccaacag: 7 : • 
ctcgggarta 
tat-tggatt 



ggcgg-ccac 
ata-agcr gg 
gaagat:::ra:: 
c^atgga-tg 
agtgact-t g 
.-agagrt- 
:t ggaacr.t 
z gca-aag 
tgtgccgagg 
ttg-tttggg 
■gaaatt gcag 
cctgggacag 
.agaaagca ga 
gag-ccaaag 

tggctgacca 
ccccagacag 



3tcca-gagg 
3::aa::ar3a:: 
3a::aagatga 

gcttgagttc iJr-O 

ag — -grggc 11.;: 

at ::aa3cg?,a 11 : ! 

gg t gcaaa a g 12 00 

agaag::cgct lit] 

t gg::aga::::t loO ! 

gtcacc ::t tc 13.--0 

aggggatgat l-;:': 

-tggtttgga l-;.:0 

tgc::at2tat It 00 

agctggatga 15.: 0 

::aaaa::atgt 16'"ij 

gctccgcaag IdOij 

tgaatgccta 1700 



■::taccttc::a artaagaatg agat::^tctt c::ccgctggc 

:: :: r :: ::tt ::t a tjzzzjzsiaz zazczza^qq zzzzqaazzz 

5?t:[tggt-a tgggccatga gttga-g-at g::-cttgatg 

c^agtatgac aaagaaggga a:ctg-ggcc c:. ggtggcag 

;g .:ag::o*:*: c^ggaac^a^ a-gg::::t3ca tggaggaa^a 

ta-:ag?t:a atgjggaga? g-t-aa-gg- -g-^aga-g^ 

:atta3t.gac aacggggggc l:gaaggc-:g- ct. acaat get: 

gg::rgagaaa g::atggggag gag^agcaa:: ig ::-::a'gC':: gt 

aa--ac::ag- r-tt:tt::gr gggart-g::^ ^aggtgtgg-: 

-acaccagag ag^-Ctca-g agggg-tggr ga:-gac::c- 

^ccgcttccg cg^g-tgggc a-tct-tcca act-::cg:.ga 

:ic-tc;;g-- g--ctgtcgg ---c3--a-g aa---agggc 

gg-g-ggt ag a-c-gga:.-a ggggagaaat gg:-agc:.g*: 



ggggcag.: 



-tgacaaa g-tgrt tg-r c:.-gggt:. gg 



•itg ::aa get g gg::tgggt::r agzczzz zzz zcz-zacaiijz 

jaga — ::t-c t-aa-ca:-a -attg-g^M ctg-t^-ggg 

■:: r.tcoa-g'.^a g aq-zc-zccazz azzcactjzq acatcittc:: 

g-ciggaaga gg-:tgggtg gggagg--ag r---catagg 

■JA I - 7 "0 
:.":12.- ?r.T 

: . : 1 3 . • H '."-nio sapiens 



atcctg-agg 175:i 
2ggtgg-a— ISC j 
a--aaggg-g 1^5: 
a at gag to::':: 1\^jC 
gtacaa t ea a l'.^:'! 
tgggggagaa I-r:-: 
t a ::aaa g ::at . 0^ L 
gggg-tca-c 1 : 
g-t-ggte:g = 
-acagcccrg 
cttoctgcgg / : O 
ag:tgtgtga 
-a:-aga-ct 
gaggaageaa 1-1 00 
g aca tgagta 0 -i ! 
ggrgcc-ctg ^ 5 : ■; 
gtgr^accct ..5^0 
aaggagtctg l^olO 



Met. Asr. Val Ala Leu Gin i3Lu Lea GLy Ala O'.Ly 

1 .: IL 



ler Asn Val G.I;/ 
1.: 



ir'he Glr Lys GLy Th.r Arg Gin Leu Leu G.Ly oer Arg Th.r Gl.n Leu 

2 2 o .: i: 

Glu Leu. Val Leu ALj Gly Ala 3e.r Leu Leu Leu Al.a Ala Leu Leu. 
3.: 4 0 



Leu Gly Cys Leu Va.l Ala Leu <^ly Val Gin Tyr 
50 55 



His Arg Asp Pr(, 



Ser His Stir Thr Cys Leu Thr Glu Ala Cys lie Arg Val Ala Gly 

o5. 'O 7:. 

Lys lie Le.u Glu L^e-u Asp' Arg ^ly V.i.l Ser Pro Cys Glu As:.' 

•-:o -TO 

Phe Tyr Gin ?he Cys Gly Gly Trp lie Arg Arg Asr. Pro I.-r-.. 

Prc' Asp G:.y Arg So:- Arj Trp Asr. Thr Asn Ser Leu Trp Ai-p 

11-. 1 * - " ' ■' 

GLti Asn Gin Ala I -i- Leu Lys His- Leu l^-.-u 31u Asn Thr Thr 

] ; I -.-.'i " ■- " 

Asn Ser Ser Ser Ala Glu Gin Lys "^'hr Gin /Arg Phe Tyr Leu 

i.;o i ;^ ' 

Ser Cys Leu Gin Val 31.u Arg Lie Glu G\-^ Leu Gly Ala Gin Prij 

Leu Arg Asp' Leu :ie GIj Lys lie Gly i'J.y Trp Asn ri€ Thr G'.y 

Pre Trp Asp' Gin A.-'r:. Asn Phe Met Glu Leu Lys Ala Vai A:,:. 

It: 1 >! 1 

Gly Thr Tyr Arg A: a Thr Pro Phe Phe Tnr Val ^^yr lie Ser Ala 

Asp' Ser Lys Ser S-^r Asn Ser Asn Val lie 3 In Val Asp Gi.n S--.r' 

Gly Leu Pne Leu I'r^j Ser Arg Asp> Tyr Tyr Leu /isn Arg Thr a 

..■'•■'•J ;::-o L-;:' 

Asn i3i-^ Ly- Val ]-eu Tnr Ala Tyr Leu /vsr- Tyr Met Glu Giu Leu 

Gly Met Leu Leu i.'-ly Gly Arg Pro Thr S^ i- Thr Arg Glu i3in M'it 

Gin Gin Val Leu i-lu Leu i31u He Gin L..u Ala Asn Tie Thr Val 



Pro Gin Asp Gin /mu Arg Asp. Glu Glu Lys lie Tyr His Lys Met 



Ser He Ser Glu L»;-u Gin Aia Leu Ala Ser r]et Asp' Trp 

Giu Phe Leu Ser ll-oii Leu Leu Ser Pro Ltj',. Glu Leu Ser Asp.' 



( I 



HI 



Glu Pro Val Val \'al Tyr Giy Mot Aspi Tyr Leu Gin Gin Vai S^br 
J? 5 34 0 1.4 5 



Glu Leu lie Asn Arg Thr Glu Pro Ser lie Leu Asn Asn Tyr Leu 

^ 5 " 3 5 5 3 o 0 

lie Trp Asn Leu Va.l Gin Lys Thr Thr S^ji Ser Leu Asp Arq Aiq 

:K<i j''C 3~f' 

?he Glu Ser Ala C^in Glu lys Leu Le-u Glu Thr Leu Tyr (:;iy Thr 

Lys Lys Ser Cys Val Pro Arq Trp GJn Thr i:ys lie Ser Asn Th;r 



Asp Asp Ala Leu 1 y ?he Ala Leu Gly 
410 

T'hr Phe Asp Arg 'Mr. Ser L\'s Gl\; I]e 



Glu rie Arq Thr A. a Phe 31u Glu Ala 
4 4 0 

Met Asp Glu Lys Thr Arj Gin Ala A] a 
4 5: 



Leu Phe Val Lys Ala 
4 . 0 

Glu Gly Met lie Ser 

• ",■ c 
•i J 

jly Gin Leu '/al 'I'rp 

• I" ■■■ 
'1 . ■ •-■ 

Glu .^ys Ala Asi^ A. a 
4 5 

lie Leu Glu Pre L-/s 



He Tyr Asp Met ; le Gly Phe Pro Asp I 

\ J 4 : 4 •": 

jlu Leu Asp Asp V.-:il Tyr Asp Gly Tyr •:^7lu He Ser- Glu Asp Sor 
4 7.5 4.':- 4^5 

Phe Phe Gin Asn Me".. Lej Asn Leu Tyr A--n Phe Ser Ala Lys VuL 
5!":0 50 5 5:0 

Me:: Ala Asp Gin Leu Ar^f Lys Pr-:. Pro Ser Arg Asp Gin Trp Ser 

Met Thr Pro 31n I'hr Val Asn Ala Tyr Tyr Leu Pro Thr Lys Asn 

31u He Val Phe Pro Al- 31 y He Leu ^ir. Ala Pro Phe Tyr ALa 

Arg Asn His Pro Lys Ala Leu Asn Phe :;:y :iy lie i^ly Val '/ i 1 
5»:m:. 5»".5 5 70 

Met Gly His 31u Leu Thr His Al.i Phe A::p Asp- Gin i31y Arg i:;iu 

Tyr Asp Lys Glu ^Uy Asn Leu Arg Pro Trp Trp Gin Asn Glu Ser 

?'j 5 J : j 

Leu Ala Ala Phe Ar:T Asn His Thr Ala ^y:- Met 31u Glu Gin "'yr 
n 5 r> 1 C 1 



Asn Sin Tyr 31n "/-il Asn Sly 31u Arg Leu Asn Sly Arg Gin 1' 



u20 



b.--0 



Leu Glv Glu Asri He Thr Asp Asn Gly Gly Leu Lys Ala Ala Tyr 



n3f 



64; 



Asn Ali Tyr Lys Ala Trp Leu Arg Lys His Gly Giu Glu Gin Gin 



650 



66C 



l,eu ?rj Ala Vai -.^ly Leu Tnr Asn His ^l.n Leu ?he ?he Val Gly 
6 6 :■ 6 7 C= 6 7 5 

i^he Ala Gin Val Trp Cys Ser Val Arg Thr Pro Glu Ser 3er His 



680 



:;Lu Gly Leu VaL Thr Asp Pro His Ser Pro Ala Arg Phe Arg V.^l 



6 5:. 



7 0-: 



i'j Gly I'nr .l^eu Ser Asr. Ser Arg Asp Pne Leu Arg His Phe Gly 



7 1:j 



715 



7^0 



Gys ?r=:' Val Gly Ser Pro Met. Asn Pro GLy Gin Leu Cys Glu Val 



"'ro 



■J • 5. 
.1 ■ 4 

.1 • d: 

H 



u: 

/:2 3 • u: 



:a 

-.'TCiD sai'iens 



"isure 
173, 3: 
I kn-j wn 



A.JO ' d21 
■\2c .:ggo--: 



ogcgcc : 
■agc-t.c: 
■:gg :::c: 
-oO'Ttt-: 
■jcg-rc: 



78, 4: 57-40:.?, 40 70 
b i s e' 



:g::ccto-g ^arrc-cgcc t-cctcc-t- cg-ccgct-c 
:c-tcc-tc -t-— ccagot jtc-cgttcg cgtcatgccg 



.:ag :oc : 
gga^igg* 
ggg-.ag: 

acgaga 



-ga z: 
egg 2-: 
tga gc 

tggg 

-gto 
-gtg qr 



ggcr-g-g 



.aggagc 
ggog-g 

•gggcgg 
;-gcagg 
.accoggac 



3 



100 
1 50 



-c-gc:,g-tg -tc^t-gggi: rg-tgctgrt 

gC':r::cgg-oc a3agc--c.:- gtgotgcc-a OOl 

— gcc-gttc gggjag-ggo aggtaggtgg 50 

-ggggag-cg ggctcgggg- gagtcagcg- 300 

gcg.::aggtgg 3-cggogcgg ^gggcggc-- O^O 

agggcgcgg- g-ctgggacc -ggga-ccg- -lOO 

acggcgoga g-tgggcagc ggc---cag- 4:0 

gcacctccgg -gggaaggtc tatgc^ttgg ^ l L 

ctaqgggagc cattcggggt gatgcgctgo ^50 



gt gct-gtqcg 

trc?tggogc 
agcotcg— g 

g-g^gcagtg 
a- gtgg-ac: 
Otcar — gg- 
tctagaagg- 
::cagtga zaz 
g::agga2^aa 
g-tactg-ga 
gaggtgcr 
ggggagctgc 
::agtgga::a:: 
tttg- gggg- 
gocag^orca 
ggtaggga-a 

cct gc3^ -2a 
tea tat gctg 
-cc- aga-gg 
gg-atag-g3 
-c-:.gt:gaag 
a gtcacct 
-3aggca:tg 
t -ggcgg-tg 



octg-gaggc 
tgcaagaac a 
-cag-tgc-g 
-g^rgacagg 
ctg-gctcta 
ta-:aggar- 
g-agcc-c 
c-r-ggttgt 
-grgacacro 
a-:ggg-c-t 
cc-ca-cag: 
a gagga ::t-::-:: 
c-:aggtt — 
gaa-t- -agg 
g-— aa^c-g 
agatggccct 
att g-tgc:a 
taatg^-ctg 
ctctgctagg 
aocagtgagg 
t-ag — ra-— 
gg::-grgggt 
-tgcagaa-g 
agagcttcgg 
-:g----g-- 
ag-^aag-ag 
gca ^tatgaa 
t ::a3t g ^ :: ^a 
::t gaagggat 



q-agt ggggt 
t ::aaa :: :: aga 
gga-ac-g-t 
g3cgaggr-g 
gzzzczjzzz 
cqzzz-zc^q 
ca 3 :: :: a a gat 
ct3t gcggct 
a zz :; a-::c-::tt 
gt----agag 
agggrgtagg 
ttgcattttt 
— tgagg-t- 
--aatgt-t- 
a-agt--agg 
ggagtggg- 
ggaagagct 
at-ccagt- 
aaat ggcn::c 
tggt ggc- at 
gt--tgtg-c 
at-tg-— otg 
agctottcct 
gggzaa-gtg 
:gt gr-— ta 
cagggca^gc 
gtg-t gg 
-t— ttggg 
t ::ta tg gctc 



cgccgta^ca 
gt gc-caac- 
g:caga--tg 
cagg-ggcgg 

CZ ZZ3Z ZZ'Z Z 

artc-aatgg 
gg-ctggtcr 
ccttagggca 
caggggaggt 
acctt-agtg 
gggcat-a-c 
tgctgctctt 
a gat t ::ta :: 
agrc::aggaa 
agatggact g 
gg-agg^-ag 
3gacgt--t g 
aaacgggtg- 
ctgatcct-: 
ga::aotgga a 
E.-at gg^tgg 
gg-t ggggtg 
;aacgtgggc 
g2tg---t g- 
g-agga g--- 
::tggrttt — 
■--tg'??-tt gg 
: ::tc ::t g g a a 
agaggc :; 2a g 



ggggccctgg 
ccg^cctgtg 
c-cc-agga- 
cacgag2cr.g 
tacagg^gg^ 
cagt gt^rtg 
gt ggggtgtg 
gaaragctg^ "h- 
ctggggg:r.t 
c 3a t 2t ga 2 
ctgct^actc 
crgaggcctt 
a 2 2 a g g g g 2 a 
22agg2ttt g 
get ggtgctg 
gg^tg^gcat 
^aaagtgt 22 
t g2-gg2t 2a 
aggtg^aatt 
ar^aagcctc 

— rgaggggc 

accaaggact 
22ta2tgt gg 
tggtg^ta:- 
tt ggata^:- 
tgg:tcagaa 
2gc:aggg:.c 
ggtgtggt ga 



n il ■"! 



1 : ^: :■ 
1 

11^.:: 

1 : : 

1 S'O-: 
1 :: -:■ 
1;=:.:: 

1.; : 

1 

1 

1 7 1: 0 
17: 



1 i^';:' 



aggacct-gga 
zzjaz jaz 2a 
2ZC zt-zccaq 

caaac ::t-ggt: 
agg-g.g-ag-a 

-tg — ca- 
ggiqtq-c-a 
gc--gc— eg- 
gcagc-g.ggta 
gtgtg:t gtc 
agaag-gt-gca 
c--ac--gact 
■ggaccc3at:-g 
ggrrcc- aga 
ai-gag-- gt:a 
gt-gagg-g-g-g 
aggtc-ct-ga 
a— oagtgt : 
■g ggat gacc-g 
C-gct:g--c — 
gt-agoag-t: 
ggaagggag- 
q2 2azz-zza a 
-ttttottt a 
at gaa ggt za 

-tggga^c 



g — ggaa-tg 
-:a--aaggt 
gt g ::acat: ag 
oggggccgag 
-g-3gcct gt 

■3?t::::t:ggg:: 
gcg--cc-a- 
z zr^zazz-'^ 
-cg--cagct 
t-gcc-gg- 
-g-ggtggca 
tg-a -ct g-a 
gtgtc--cgg 
got g zaa a :: a 
oaggotgatig 
gagt-agagc 
Z -a--tg-ag 
tactgggag- 
aga agctgaa 
tg — — gt-t 
-'::a:-:g--a 
g-tg:a3gg- 
gigagt ggag 
a-" -actgtig 
t z-za z-z ztca 
■za a atg ag a 
■zcz age - g eg 
aagg:aggga 



ctgcgg-acc 
ag-c--agag 
::caa ::aatg 
ggggr gcggg 
gg- g- — gge 
ggcc-cgaga 
gggg-rcg:t 
23agaga-ga 
g^cca-a^-c 
tgc- a-t-t g 
-30- gttgcg 
ag-ag jgggg 
o- ggoot gtg 
gr gtooaggt 
ggo-oogggg 
t ggoaooo-- 
argeggggta 
2tggtotgga 
ggtoaoegtg 
tgt a — agg- 
org-— eg-g 
--ao-ggrgg 
gg::t-a— tg 
rg-aggaa-a 
-agoaaoot g 
t r ga a g 
t goa 3t gao- 
tgottt gco- 



tggoaaaagg 
gggag3to:g 
tgaggttggo 
og-t gggggo 
— :-:gg3-- 
0-0 - a aoaoa 
gggrg-o:aa 
a-gg:. gao-r- 
ggrgoagg-t 
atgg-gaoog 
— 3-:ottr g 
-aotggagag 
---a go-t ge 
gagg::— a-- 
-tg--gttrt 
-agtgo---o 
agtggggag- 
gtagggaga- 
e-o-agego: 
agggg-g-ot 
gotoggggaa 
ogtaagtgag 
— tg:.ggga3 
gtgragoo-g 
gtggiatrgt 
::aga ga aat t 
t ge t ta gaaa 
t goc2t ztat 



catgg-ttcc 
aggg-ag^oe 
ggaotgogoo 
z-z z ggat a :: a 
-ag3g:--g- 
tg-t-tt-g 
otaogaoo-g 
gtga-:-gg-_ 
o3-ga--agt 
gagotgg-gg 
g-tt aatr aa 
gtgoa-tgt g 
g-gngtoaao 
o^-agocggg 
g-tggg-agt 
gtttggagag 
agagg--tgc 
ottoo-aggg 
e-eggggga- 
-a::tgtgag- 
ggagagooga 
ggagto-agg 
t--rgat-ag 
ra-aagt 
eat tear gac 
aag-a a -gag 
aeact gg-ot 
goot-tctgt 



i4 00 



gcctctc^ac tccct::tcc:: 
aqzaqcz zca gag accagaa 
JiZ^zztzaqq-^ a5::agrcaga 
j-t?gggaai gggt^g-at- 
jccagcgcct c tgctccti-t: 
■:tg7 5aac?, a r^grtc^a^a 
".ca .:ag-::-::a t cca a gtcot 

raa"..riat::': t-::a::"-::ag::a 
.:ccjr;ag-t: gsj-agagti: 
aiitcttti t ::a g tt gg 
.:cgugt.gggg c-tggcggag 
gagrt-tg.a- acttggggag 
g:.ggcnntt ggctgg^atn 
vritgagaig gtctagaga^ 
vtga^t-aag tttagtttcc 
V tr gaa g-it g zz -oagaga g 

rc-::ctco 4 305 



:;:ir-' i::85 

:.: 1,^ ■• :):ja 

■J. I :■. • H'.)in-j sao Len.; 



■•:g:oga.?:?g gg 

'.:c ^tgaatca cc 

:ic-.-:ggag-t gg 

ag'j^t'racg ca 

' '.tggct'Toac tg 



cagagaccca tcccacagca 



ct cct zcaac 
ct gat aga 
ggg-caagtg 
gagga33-t- 
gtcccgcct- 
agggggagag 
g-c-tg--a- 
tacataatgt 
--aagggc-- 
atitatt ggag 
g-at gaggt- 
aagggg-nga 
ctgaaa ga g a 
- — gggrtcc 
traagaaitt 
cacatcgctg 
ag a at zaa ag 



att --3t-c- 
get g ga g a a a 
a--3agagga 
ttgratt- — 
tact ccc ace 
gca g-t ggg- 
cct-ggc2t- 
cactgg-tt g 
-gga-a-t-- 
agttttgtat 
gg-totttgt 
gagtaggagg 
cctggagagg 
gcagaggggr 
agggaagt ag 
gcctgtttg- 
gt gr-a-cag 
tc2C2t a::-: 



ttctgt-tcc 3450 

gaagc ^ ga a g 3^:' 

tgggg--tga 35' 

-tgtgggaag 3^:' 

cccactacct 3o' 

-aga-::gagg 37. 

tg:. --rggaa 3"?^ 

ttgggatttt 3r-: 

a-— tg-tg 3f' 

ttittaaaa:: 3?: 

ggc-aggaa- 3.^ 

tgagagagag 4-:: 

cagaggatag AC 
tg?ggarggt 
aag^aggatt 
tga-ttcatg 
-ctcr ::tc 
t-- 



gt gctgcg 
-cggggcc 
gcctggcc 
:agcaacg 

-g-agctg 
-ttctggg 



•1 :■: 



-ggcggccgt gatggctggt ga cggcgg gg .: - 

gcggc-cggg ag-ggg-cag -tgccgggag 1 OO 

cgactocacc atgaacgtcg ^gctgcagga itO 

tgggattcca gaaggggaca agacagctgt 2''.^ 

gagctggtct tagcaggtgr -tctctactg 33L 

ctgccttgtg gccctagggg tccagtacca 3i')C 

cctgccttac agaggcctg:: attcgagtgg 3L»C 



ctggaa 


iaat 


c-t ggagt 




ctggaccgag 


g ggtgagccc 


ctgtgaggac 


4 00 


ttttac 


.-agt 


tot-ctgtgg 


ggg-tggatt 


tggaggaac: 


cc ::tgcc ::ga 






\t2t 


cgctggaa 


::a 


'zzzt zaa rag 


--tttggga- 


caaaa tcagg 




ccatar- 


\ gaa 


gcaoctgc 


c t 


gaaaa iracca 


cot t 2a a ::t c 


cag ::agtgaa 


5.: 0 


gctgag 


_'aga 


aga ::ac ag 


::g 


cttcta-cta 


tcttgc-tac 


aggt ggagcg 


»5 Li 0 


-attga 


jgag 


ctgggagc 


cc 


age 3a ::tgag 


aga ::ct ::att 


gagaaga t tg 




gtggc: 


1 5a a 


cat-a-gg 


gg 


orotgggac- 


a gg aca act t 


tatggaggtg 


7 1 J 0 


-tgaa? 


;cag 


-agcaggg 


ac 


cta-agggc- 




tcaccgt-t a 


7 1 


cac 


g-- 


gactctaa 


;a 


gtt--aa-ag 


caat gt t at - 


raggtgga-r 


P Ti ^ 




4g:t 


-ttc-gc 




t-t-gggatt 


act act taa a 


-agaa-tg-t 


1- -"i 


aa tgag 


aaag 


taaggaar 


at 


-ttc-gaac- 


::c a t zc zza 


-cc-t ggctg 


?0 0 


agct gg 


,icrg 


atccctg: 


-g 


act ttt c tct 


ttgccaaggg 


tcagagcagg 




qaagg: 


,'agc 


-ta- --tg 




ac-t agtgaa 




-.c-t .tctt 


1 jO" 


• - - r .-^ 


^ - J- 












1 : t' 


.. - C J _ r 






ta 




a-a-r.ta-tg 


tgtg-taggt 


11 > 




7g 3 3 


aat- -gga 


ga 


tataagtttr 


-gagr.-attg 


-caraggaag 




..:gttci 




cga-gggt. 




atg g a tta g 


a t a g g 2t gat 


aacaa agctc 


1 ^ 0 ' 


a ::3a ga 


gggt 


--t gagga 


«~ +- 


-aggagaga- 


ttatggagcc 


aq-zaa agtct 




t.^ctga 


-igag 


art g::at:t:. 


^g 


ag-caggt-c 


tgtag 12 3 5 







:;:io.> 5.;-=* 

:;:I1,> nr'O 
:^12> :iUA 

: .': I 3 > H jm D sapiens 

:itgt::ta::ta ::::tttcaa2t 
:tg-agg--- --tt-tatgr 
tggcaccggt gtggt-atgg 
aagggcgcga gtatgacaaa 
gagtccctgg cagccct-cg 
caatcaatac raggtiraatg 



a aga at ga g a 
::cg ta a :: t a 2 
gc-at gagtt 
gaagggaa-- 
gaacca ::acg 
gggagaggct 



gt:tt-:- -g-tggtat: 

-aagg--- tgaa-tttgg 

::gcatg-- tttgatgac- 

-gg--::rg gtggtagaat 



gcctg-atgg aggaacagta 
taa-gg-cgc -agacgctgg 



qgga^aacat t ga ::a a :: j'j-jjq:^zt'ja aq 5 ::tgc: a caatgctta^ 

aaagcatqg:: t^agaaagca tggggaggag cag^aactg:: ::agccgtggg 

j::tca-3aa- caocagc-ct t:ct:.cg-gg? atc^gr-^ag gtgtggtg-t 

:c-a-gag? gg^-ggtiga^ -ga-— cca^ 



-ggic-g^a- a-cagagag: 



agccctgccc gcttccgogt gctgggcact crctooaa-t 



:at ga a : 



g^-cctgoct c-agcagag- 



-2 c r, 



'5 00 



:c-gtgactt 

;ca j^gcag- 



;-tgcggca- rr-ggctg-^ -tgtcgg-: 
t:gtgt:gaggt gtiggtagac^ tgg a t :: agg gagaaatggc ::ag2tgtca2 
oagacctggg gcagct-ccc cga-aaag-: 

Taag-aaacg caagcrggg- tgggc-cag: 
atgagtacag acczzcztca at-ac-aca: tgt:g--t-tg -tttgggggt 



gtctg-t-tt gggrtgggag 
:c-t------ -a-aggtgac 



80 0 



:a::car: ::a-::cgcg aca ■:rt::tccgtg I::-'; 



.:a---::t:g-::- tggaagaggt ^tgggtggg? agg^-agcc- -cacaggaag 



ca g — egg -g gc-atggggc S'^-ij 



gagtctgcct -tt-tgtoco cagg-tca: 

■.:tg:-gt.g2c rgc:--a-tg tga— ca-ag gr:tgggtgg tgta"tc-t 

gga-tt-:..-c --agg-t-ac riagtg-g-a -ttaggggtg ga^tcag-tc 

\:gt:tggctc acc-tca-gg gc::acoc-oa zztzazzzt-j tg-tc-ttg- 

J :: 2a ::tg ?t:c ircagtg ::t:gc tg ::tga :: ::t t ^a ::rga ::a g :: t3::tagtgga 

ag:o2aaggg c-tcrgaaag -c:. -rtgctg zczact^zzt -octggg-tg 

agagggg.aag tgcatatgtg tagcgggtac tggttcctgt gtcc::agggc 

■ izaaqzczza 'jzaaaZjatz qattzz-zczz ggacaaagoa ggaaag::aga 

^■..agag :aggg aaaaggaaga acagag::tta rf:::tacaga aaagagggtg 

■j.gagggtgtg gtcttggccc ttatagga-c 1330 

.■:io.> 5?:; 
;;ii-> 3^ 

ON A 

':].:>:' Ai'ti f ic ia i oeq jence 



9 0 
IjO' 

110' 
11^' 

12 0 1 

13 0( 
13^0 



m2:. ^ .r-yr.the::ic ol Igonuciecit Ide probe 

qaa<gi:;a<_:'tgc agccagcagt agagaggcac ctgctaaga 3 9 

:J10;-- :i.l 
:211> 24 



1 * A:' t i f i c i a 1 S e qij e n c e 



ij'yntheiic <j1 iigonuclec tide prote 
MMi:> v:"! 

,xrjji.ca^-]iCtgq agctagtctt aqca 2 4 
:^ :.,:■> r-IJA 

_ /v:r • i f i c i a 1 S e qu<r n :: e 



J:y:ttheric ■: I iqcnu ^ie'i tide prc'te 



i7<-jt act aqac ccctagg ^cii: aca = 24 



: ._■ 1 ■:• ■• j\ ] t i f i c i a 1 S e e n c e 

:.'..':'•* yynthe::ic -jI Lg jnuc Le-jtide pir:>ke 
: ; j : > 

c t. o c o ."i g c c g a g a c c a g : g g '■. 1 
: 1 1 .': ■■ A t i f i :: i a 1 S e que nee 



.": cvr.the^i:: ol i g i^nu 2ie jti de proh e 
:-;0-j> :..-4 

Vjf. L-^c.-i^iaa gggcraaga:: c 1 



21!-. • Art:ificial Sequence 



:j2^- .1 yntheni 3 oligonucleotide prDbe 
:-;0 'i • := -.0 

ra :: va *:..ct agat::g::gag egj:^cgccct tttttttttt tttt 44 
:.'r' • '.^■y> 

:jl3 • Artificial Sequen::e 



•'.2 J.'- " 

Synthetic oligonucleotide probe 

■:-;:■)*") • 5;:.6 
J jcgcgtg ggtcga H. 

5 >7 

■ ' [VJA 

- Artifi::ial Seq^en::e 

• Synthetic -jl i g-jnucle-otide protie 

' A.'r- - ■ ==":7 
• :-.i-;.'c?*-.gat ggctggtg^c g 21 

• '. ' . • Tj! 'A 

• / : :■ • A.r'iifi^ial Sequence 

• /; /■ r • 

J'yntheti:: C'l ig-jnucle-:-t ide p'rc't-e 
J ;c.=igactcc ttrrctarjgg 23 

L':ja 

Artificial Sequence 
Synthetic c-li g-i-nuclec-tide prc'be 
cf^. cat ggtcctrgaa a 21 

:'I:a 

/♦.rtificiai Sequence 

Synthetic c-iigonuclec-t ide prcbe 

0 

■■-.(j'-'it (-r^gtg tgaggccatg cc 22 

• :-;i 

• l-ua 

' Artificial Sequence 
' ■ 2 2 1 ' > 





:?23:^ Synthetic C'l igc nucl ec't i de probe 



<T.jcirjg*: aacc acgg^ggtca a gat 2-3 



.1>" 



LIIA 

Artificial Sequence 



II':-:- :--yr.thetic ol igonuc lec-t i ie prote 
■•:c" tjc*. :ga gactgaaagc t 21 



v4 3 



L-'i:; 



Artificial Sequent 



ovnthetic ol Lg-: nuc Le^: t i ie probe 



t:.ca':'g^t 7ct ttttctcgcg tg /2 



;■ 1 1 : • 1 / 
ilj - L'UA 
: ."• . • Art i f icial Se quen z-. 



■ .-yr.theti:: -id i g-i-nu ::le I'ti ie p'rcik^e 

■':;•")-.• ^.4 4 
: g S'^^. za ggttcca 17 

ji:a 

Ar-t if icial Se:5uen::e 
I'.ynthetic -i-l ig jnu ::le'jt i ie prok-e 
:>;t^ :: It 7ca gcgtgtgt=i 19 



Artificial Seq..ence 



•:21:3 ' Synthetic olig i-nu 2le jt i ie p'r">be 





■AOX> 546 

■:'^.^':c-:c<icc acctgcga^g gg 22 



^ 1 •• 1 



1.-17 



.ificlal Sequence 



synthetic •Z'l Lgonuc: Lec ^ ide prc'be 



.= 4 7 



rg^./igijT.ggt cctatagatg gt 



Art.lficLal SequenC': 



Syrithetir i. g-i'nu'i: Lec :. i ie prjt.* 



ag-.it. g-^i^rjat gaatgi::agt g eta 
V j ' Ar 1. 1 f i c i a 1 S e qu e n c e 



i'-ynthet; LC 'jlLg-i-nucIei: t i ie p>rjk'e 



..'.J a eg ccggrag!::a CMgg 24 



r, 
: 1 : 
:; 1.. 



1 



Alt ificlal Sequenc-^ 



.--yr.thet LC 1 i g : nuclec *:i ie prc'k-e 



aglgta ccgtci:g::3g aca 23 

:a:a 

A;r ti f Lcial oeq-^ence 



.-yn::hetic c lig C'nuclec t i ie pr C'be 



:4-. -j:- 1^1 

a«jcctcctgg tgcac*:cct 1? 



/\r^ificial Sequence 
:ryMtheti3 ■: lig jnu :.Leot ide prc'be 
■..•.<}actc<.":ctg aqzqaqcaga tzzcc 2 5 

* 1 -. I 

Artificisi Sequence 



•:."/!:•> Syntheti:: : liq-jnu ::lec'tiiie p^rC't'e 
■ iL'lagocagt cacgagrcrt 20 



DMA 

• : / 1 j .■ • Arr: i f i c i a 1 3 e q ue nee 
" ! / 2 ' ■ 

•:22j.'- oynthe::!^ : lig-i'nu :;iec'tide p-rc't'e 

.-a^. cctccat ctcapaticit ccag 24 
•:2:;"> 

•:2:::' :':ja 

■:21?-:^ /-.r^if lei ai 3eq^en::e 

■;2„j-:-' Syntheti:: viig i-nu ::ieetide p'robe 

■■'<:"!. eiagijggt aa::agccg^c :: 21 

■;2:o • 5:6 
1> 1:. 

j:ja 

' /vrtificiaL Sequen::e 

■:2. ' ■ Synthetic c lig cnu ::leot ide p'rc'h'e 

• 'J..- : • 6 
vq'jgccaagg gc::g:: 15 



.12. 

:i;v 



; I.) 



210:- 557 



211> 22 
;.12.- ■■.■HA 

.'.l.'v- Artificial Sequen::e 



' c-ynthetic C'ligcnu ::.l.ec-tide proh^ 
t :;Qr. g'lataa ccaacaagat gc 22 



L'I:a 

Artificial 3equen::e 



Synthe::i:: Li gc r.ucle-: t ide frc't-e 

au--n. c acat ccacaccac::. ^ttaaagttc tcaa 34 
2 1 • := 

['1:a 

2 1.:- • Artificial 3equen::e 



■2."-.- ^yntheti:: ■: li gc-nu ::le : ti le prob^ 



c^i'-^atgctct ttccagt::at jzzt 24 



di:a 

Artificial Sequen: 



2 2.".' ^--yntheti 3 Liqc nu :: I ec-t ide prob*. 
'.7'j'.:cat tct caqgacaaqa g 21 



r-i:A 

Artificial Sequen::e 



;•■ yntheti 2 C' ligc^nu r lee t ide pre 
••cura.jtgcc atttg::ctgc ::tgcat 26 



2l:"i 

21 :. 

212 



LIJA 



<213."» Artificial Sequence 

.;. » Synthetic cligonucleoti'je probe 

*--tO'"'.' 5 62 
"■.i^'.-'ZtQ'iu'iat cacatgac.a 13 

> n":;A 

Ar*: if ii::ial Seq-j^ence 

.-f-ynthetic :■! i gonu ::leot i do probe 

*. c*. qg'.:."i(:.ag acccaat^ot 2 0 

'•211 ^ : 1 
' rviA 

• / : ': Ar r i f i c i al 3 e quen ::e 

J--yntheti^ :d L gonu :: l.e-jti ie probe 
■ jao irctqaag gczrtccggrc t .H 



• ._i_.> d!:a 

" .""l.;^ Artificial Sequence 

cyntheti:: i g i^nu ::ie'jti ie prc^be 

•:■;■')'■'■' lit 
'ja yaga ■;j(iga aggca.g::ta t gic 23 



r'!:A 

A r" 1. i f i c i a 1 S e qu e n c e 

•;."2."' cf-yr.theti :: O'l igonu :: Leoti de probe 

•; ■] j ■• • : •'■•5 

:a.:cc-^ctct cttt-a-ctg t 21 

j:ja 

Artificial Sequen::e 





Synthetic <:,iig,:nucl-2C t ide p^rcte 
:.: r' S 

r.'iiA 

Ar ti f iciai Sequence 

ovntheti^ c .1. L gc-nuclecr ide P'r-ite 

•■•4-V::. [0:: 
q^:.^:.gcct.at ga-ggct.c--t 20 

6 :> 

T'KA 

/\r t. i f i. o i a i 3 e que n c e 

Synthetic ■: 1 i gc^nu r.LeC't ide P'r:-te 

*. .;i a -7*. t c c t ga a 3 c 2 g =i t zaz 2 2 
2 I''-. • :.- ^ J 
DIJA 

Ar t .1 f i :: i a 1 S e qu e n c e 

••'/;.";= • cynrhetic c- Iig-jnucie icide firjk-e 

co.ji.jct: t ccc tccccagtqc ccc 22 
• 

• niJA 

■ 21" ' Artificial Sequen::e 

' ■ .---yntheric 1 L g :-nu :: le jtide p-r-jt'e 

t :g:j.iagg tagaatttcc t:tgtat 2 6 
. ■ • ■ . - . ? 



Artificial Sequence 

Synthetic zdi g onucle jt i ie pr^be 







t-tqcc tc::caatt::t 20 
": : ■ Ar " i f i c i a 1 S e qu enze 



\: . ■ .?y:\the!:i-:: oli g-jnu :;.le jti prokse 
\'-:c\r.cqt zczcztcczz zacz 2 4 



J;- I'll A 

Ar*: if icial Sequence 

; .' .-'yr.the!: ic i ^ ^nu le jt i pr-jbe 
- *• ~ 

■i'-jc^-:<\ctq zctz-jzaz*: 3i 20 

1 • ■ ^ iJ 

T'lIA 

:■ > Artificial Sequence 

:.' Syr.the'cic Li g-jnu ::le jt ide prC'tie 

* «; c a g o eg -zgat cqa c a a 2 0 



2:- lI:a 

/A;r'tif icial Sequence 

■ .-^ 

li'ynthetic c-i igc-nucle'jtiidfi: prc-k^e 

«;aac^ataa aacatcgccc ctt ::tg 26 

■ * ^ I 

::• :ii:a 

/v;: tif icial Sequence 

3-' Synthetic oliqc nuclec>t ide prct^e 
0:- L.77 



cacqtggcct ttcacactga 20 

•:.:.":}' :-'!';/ritheri-:: i.g :-nucleotide p'rc'te 

^:;'.):;.' ■:■/::: 
.■iC\\.q^.'':aca -jcaqz azqct g^c:t 25 

■ : .": : * 7 9 

•'.111':.'' Artificial Sequence 



■ijj!;.:- :7yrithetic oligonuc l.e-:-tide p'rote 
..•i.:i-jct\ ciqr tcaatc^caq cqq:cc 2 6 



r-lIA 

Ar":. L f i ::i.a I Seq ^en ::e 

Synthetic ■:■ I Lq r^riu 3 l.e ide p'r ^ke 

•:4 •>;:> :■::(! 
■•iV .^cacfiqgc tttttctqgt aa 2 2 

:-:ja 

Art. ificiai 3eq:.ence 



S cd iq : nuc le^'*: ide p^rc'te 

1 

g,:iaacc ztcgaazczq aq ^2 



Artificial Sequence 

2^Vnthetic oliq :nuclec'ride prc'he 

•;4u:v 5-2 
acaccti:;agg cacctgagag aggaactct 2 9 





^":3 

/vr'iificial Sequen::e 

.-■ynthecir :> I L-gonu :;iec't ide p'robe 
':o.3 

:i.^''.ig :ocag ^Lazazcz-jza a 1 

y. 4 

:•! 

I'll A 

/v.rti f 1 ::ial Sequenire 

:-'ynthetio -j 1 i g-jnuc L»:'-jti de p-rot'e 
:-: 4 

.y.-i.-ijg -..<g<ga tc^g:ga-g5ia a .i: 1 
JllA 

A.r t i filial 3 e q ^en ::e 
K-yntheric ji i g jnucle^jt i ie p-'rot'e 

.4'VV. rs::5 

■7.:i.-..-ia-:t. get ga::c:.cgccc a J' 1 
^ ■ 1 1 ; • ^ ■ 

^1^:- [::iA 

■ Artificial Sequence 



fyntheti^ L i g-i'T.u ::le<jt ide probe 

■:'-.aQq,-r a eg acatgetgea 2 0 

• ' "■■7 

• :>i:a 

• /-..r ti f icial Sequence 

■ 

^■■ynthetic C'ligc-nuc 1 eot ide probe 
4 J N ; • : , 7 

.:iaact<":eaac ctgtateaga tgca 24 



'11' 

:2i;. • 





;:iu;- :.ss 
Jll:- ::5 



. 1.: ' 



Artificial Sequence 



- ovnthetic c-1 i-gonuc Le-: t ide p^rcbe 

: .:c.b d :icc ctta^actci aa^rc 25 

:■ y 
1 u 

/'v I- r i f i c i a 1 S eq ; en ::e 



-:^'J_' ' ::ynthet:ic iq : nucie-: ti-ie p'rck-e 
-:•;:■):;'.' 

jc J 4 ::ac ^ttgctaac 19 

• . : '.. 0 := "^^ 0 

■ ::ii.> :i 

• ;■: ;■> r>:iA 

Artificial Seqi^en::e 

• cvr.theti:: : 1 i g : nu ::le I't i :ie p'rc'ke 

■ '■ 0 '': > :■ 

ur.g-.'2t.. a g rcag^atga:: a .2 1 

-dll > 2-- 
LUA 

Artificial Sequence 

v.A.::^ Synthetic I'l Lg jniic le : t ide prcbe 

' -i 00 > ".^ 1 
tt-.:.ggcatca tctctt2c::t czczc 25 

• : 1. : .1 2 

• 2i2.- C'llA 

'.. "i;:-.- Artificial Sequence 
' \ 2 v ' 

•'l:':"-.' Synthetic c 1 Lgii-nuc lec't ide prcbe 

.ic.iaac:<"iaaa gggaacaaa.3 tacga 2 5 

5-3 
•'21 : > . :^ 
':2i;;' I'UA 

•:2l5v> Artificial Sequence 




Syrithetic c 1 igonucieotide pro 



.^".^.gaalag aagacttctg gacaattt 2 8 

'■ > 5 -.^ 4 
1 1 3 0 

\ 3 : ^ Ar t i f i c: i a 1 S e qu ence 

:.' ::'yrither ic c ligc'nucieotide pre 
.g-:aai:tgg gaata^acca ■::ga:;atgaga 5 



' ::ja 

: • Artificial Sequence 



::■ ^^/ntheti:: ■: lig-jnu ^1 e : ti ie pro 
aggg* T'l-.ta atttgtgcta taacct 26 



Artificial Segi^en::e 
J:." - i^'yr.theti :: i g jnu r le : ti ie pro 
gc-ctgagt ct^tgc^tiga 20 



1 * Artificial Sequence 
: • Synthetic ol i jDnu ^lec't i ie pri) 
.':ia iicc atttt^^tct ^gtcc 2 5 

• Ar*:ifi::ial 3equen::e 



"2;.* Syntheti:: -jli ir^nuclectt i ie pr^jbei 
H.ixO'-.a'zr.agc ca ttaaca =j g tea 2 3 

j 1 : . ■ ^ J :^ 

^; 1 " . ■ ^ L- 

jl.:.- L'llA 

21 i:"."- Artificial Sequence 

22."v- ."yr.thet ic i-i i -gc'riu :: leC'ti-le pr-jk^e 

4 "j ' ^. -I 9 

CuaaC'-j\oca ■ggtttatc^a 2j 

210 • 0 
21 : ■ 

212 - ::aJA 

J 1 " A-rt ificLal Seq-.en:e 
2.1"0 • 

22.:;- Synthetic jI ig-jnuc.l.eoti de prjbe 

4 00 • 000 

'■jbi-.-:tacaagg ^g:tcaq::t a 20 

2:0 • 001 

212 • I'llA 
1. • A.:' t i f i c i a 1 Sequence 

22'"' • 

22:-' .Tyr.theti:: I'l ig-i'nucl e-jti-ie pr jt^e 
.; •■)!■• • f.r] 

cc J' ic" (jLjgt ctcai-tcctc c 21 
210 - Of! 2 

: 11 ■ :? 

^12- DKA 

21."-.^ Aitificial Sequence 

2 2}.- 2yr.::hetic o-l l 5 : nucleC't id(E^ probe 
4 r- : ' . * »:■ 2 

cq^tC'V-Qca gcgtqtg^a 19 



::-i:a 

Artificial Sequence 



Synthetic cligzinucleotide probe 



•■:4 30 . 603 

c"^ '".a ::c acctgcqacg gg 22 

r-iiA 

Artificial S-E-quence 

oynthetlo ol i gonuciec't-ide prcte 

ggtagocggt cctatajatg gtt 23 
■"• 5 

:>::a 

t L f i. c i a 1 S -st gu e n ■ :: e 

cvntheri:; -j.l i. jc-nu ::.Le jt i pjr'jte 

■::g,3 " gt ggat gaatgcigtg Dt a 2 3 
0 6 

A.r' •: 1 f 1. c L a 1 S e qu e n c e 



■:12.:- ' Synthetic oligonucleotide prok^e 

. : .; .'i ■. ' o 
atc.iacac^g ccgg::a?tta erg? 24 

:'::a 

Artificial Sequence 

.'yntheti^ 'id i gc'nu':: 1 e I'tide prC'te 
7 

ag^.gta cc 3 t'i't g ::ag aca 2 3 
L'l.'A 

Al t i f icial Segue nee 



■ — Syntheti:: cd i gonuclec't ide probe 

•:4 j J ' L-:a 
agcctcctgg tgcactcct 19 



•:2i:. • 
•;. 1 • 






.no • 












.:iv • 





Ar:.if icial Sequence 



»: 1 -J 

Artificial Seqcenre 



.■Synthetic dI i gcnucle jtide prjb-E 



zz-z 2D 



: 0 

1 1 

i 4 3 

iiomo SaoLen 



:-;o; ' r'li 

:ccac?cgtc cgagcc-gccc gagaatt^ga cacactccgg acgcggccaa 5 0 

aagcaac:: ga ga ggagggga ggcaaaaaca ccgaaaaaca aaaagagaga 1. DO 

■i'd23iaZ'^2Z2 aacaaccggg g::ggggggaa gaaagaaaga aaagaaac::c 1?0 

acccac.ccac caaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaatc 2 00 

.--gtggcgcg ccgcc-ggt:t cccgggaaga ctcgccagca ccagggggcg 250 

■vgggacrg-g agccgaaag- tgrtggagag cgag-agccc tag-agggat 300 

■ugaca:gatg ctgttggtg: agggcgcttg ccgct-gaac cagtggccgg 

-ggcggrgc- cctcagcctg tgctgcctgc ta-ccct:ctg cctcccggrr '100 

ggacagagtg tggacttocc ctgggcggcc gtggacaaca tgatggtcag -1 : ; 

aiiaaggggac acggcggtgc ttagg-gtta ttitggaagat ggag-cttcaa !: 0 j 

agggcgcctg gctgaaccgg tcaagtatta ccttcg-ggg aggtgataag O::-:' 

r Tgtcagigg ar cctcgag*: t: tcaa ttt ca acattgaata aaagggacta ►^C D 

cagcctccag aiacagaatg tag.atgtgac agatgacggc c::atacacgt 0.:'J 

gttctgttca gactcaacat acacc-cagaa caatgcaggt gcatctaact 700 



gt-gcaBgttc 

t^aaggaa:::: 

g ga 3aatatt 
t gaa::gca-gt 
a a gt cgtt gt 
gc-gacc-cc-g 
■g.— tccagc: 
a a :; aa ggaat 
a :: a a zgz ga 
-aagotagg^ 
-ccagtatgg 
2ttgt gttga 
::a : tcta ::aa 
aaagt: g::tga 
gggat at a at 
g — oattatg 
c^tegtgaag 
aattactttt 
ttttcaaaa g 
a a aaacgaat 
-attcagtt z 
tttttttctt 
rttcaaaat a 
ttz za'jqaaz 
-tcotgraag 
ztgzctccaa 
a a a a .a t a a a 3 
gaaggagcta 



ct ::taa gat 
aa :: gt :;t :: 
tt ggcga-a: 
tg ga rat t ta 
gcggaaaatg 
caa zzzt^zz 
gargragt gg 
tttgaatggt 
tat tat t zaa 
c a r a gga goa 
aca ac raat g 
aattac-ggg 
3a-tgt--t 3 
t aaatt za aa 
t ggctggatc 
cag-agt get 
taaatarttt 
::a gt ac ac a t 
agag gat at t 
catt -a gt za 
at tg ragt g a 
c - tgtt c - aa 
ttttgataaa 
taatacat at 
gag-— trgr a 
tt -agcacgg 
ctaatataa a 
cagagtgat- 
ttggactgta 



atatgacatc 
ttar::t gttt 
at t:: :: t ::cat 
tgga at t a ra 
ctgtgtcatt 
:::ta::::if:c 
::t gat a aga 
aca a a g g ag.a 
aat 1 1 1 ag za 
-tt-gg:aat 
cgag--tg:c 
ag-g-t gatg 
1 1 1 acc age 
^azz ra*: aaa 
::aatctgg*:a 
ta-atgggga 
a attcta ::tc 

aattgt gatt 
rggt— g-ta 
atatgtgatt 
taagagt-aa 
a aag::a aata 
ctagattttt 
atataactgg 
gtgtgcc:, 'ic 
atgttttgi:t 
aagtt aaacc 
aaaati::t-::tt 



t ::aaatgata 
gg-cact ggg 
::a g ::a a a a :: r 
agggac-agg 
::-::caga tgtg 
a ggaaactaa 

gaagaagoto 
3aa gat ::cat 
- atac-tgrg 
tcttaa:;r::t 
ttcrttt zi-z 
atattzta::r 
agg-ttttaa 
-agrttgtta 
t gatcg — tt 
ttttttgatt 
ttaagaogtg 
tcatgtt tgt 
ggttg-aggc 
ttttaaggct 
tccacat tta 
atattgc-:.t 
ctg:ttg-at 
ctgt gtagct 
a tata at aat 
aaat ::tt aca 
ataca rtatc 
cctg::actga 



tgaccgt caa 
aaa :: :: a ga g 3 
atttgaaaat 
-tggggaata 
aggaaa gtaa 
at-rgg-a-- 
caggtgtgc- 
tt-aatggcc 
t-tca-tgtt 
t gg-tg — aa 
ccaagta::ag 
ctgctggta- 
tgaagaatgr 
ggatt ::ittg 
aaag::agcgt 
ctgta gaa" t 
agiztaratta 
aaag-t :tga 
aatctacaac 
tgtagttta: 
g za at a ::aag 
caa a gatg za 
cagattattt 
gat art -a gg 
ctg2tt3tct 
attt::tctct 
a 1 1 tgaaa gt 
t ::taagt aac 
caatggggtt 



t-jagaatttt gccccacact aactcagttc tt-gtgatgag agacaattta 120 

acaacagtat agtaaatata ccatatgatr tctttagrtg tagctaaatg 12:- 

ttagatccac cjtgggaaat cattcccttt aaaatgacag ::a::agtccac .':30 

tcaaaggatt g::ctagcaat acagcatctr ttcctttcac tag::c-::aagc ISt 

caaaaauttt aagatgattt gtcagaaagg g::acaaagtc ::tatcaccta J -10 

at:arta::aag ajttggtaag cgctcatcat taattttatt ttgtggcagg J.-\z> 

ratratgaca gtcgacctgg agggtatgga tatggatatg gaogrtccag 1:50 

agactataat ggcagaaaco agggcggt::a tgacirgccao tcaggaggaa jS:- 

attacagaga caatta::gac aactga aacg agacatgcac ataarataga f>5'j 

cacacaagga ataattrctg atccagga::c gtccttccaa atggcrgtar 2 6:- 

ttaraaaggt ttttggagct gcactgaagc atcttarttt atagtatatc /:70 

aaccttrtgt rtrtaaattg acctgccaag gtagctgaag ac::rtrta5a ^7:. 

■::ag':tc3atc ct-tttitta aattctttct gc3^atttaa agacaaatta 2S0 

tgggacgttt gtcaaaaaaa aaaaaaaaaa aaaaaaaaaa 2 34 0 

:210> 612 

211> 352 

:212> PRT 

:213.> Homo Sap.ien 

:430:> 612 

Met Met Leu Leu Val Gin Gly Ala Cys Cys Ser Asn Gin Trp Leu 

1 5 10 15 

Ala Ala Val Leu Leu Ser Leu Cys Cys Leu Leu Prj Ser Cys Leu 
2 0 25 30 

Pro Ala Gly Gin Ser Val Asp Phe Pro Trp Ala Ala Val Asp Asn 
35 4 0 4 5 

Met Met Val Arg Lys Gly Asp Thr A^a Val Leu Arg Cys Tyr Leu 
50 55 60 

Glu Asp Gly Ala Ser Lys Gly Ala Tip Leu Asn Arg Ser Ser lie 
6 5 7 0 7 .: 

lie Phe Ala Gly Gly Asp Lys Trp Ser Val Asp Pro Arg Val Ser 

lie Ser Thr Leu Asn Lys Arg Asp Tyr Ser Leu Gin lie Gin Asn 
.^5 ^ 100 10 5 

Val Asp Val Thr Asp Asp Gly Pro Tyr Thr Cys Ser Val Gin Thr 



110 115 120 

Gin His Thr Pro Ar(g Thr Met Gin Val His Leu Thr Val Gin Vdl 

125 13'; 13^ 

Pro Pro Lys lie Tyr Asp lie 3er Asn Asp Met Thr Val Asn Glu 

140 145 150 

Gly Thr Asn Val Thr Leu Thr Cys Leu Ala Thr Gly Lys Pro Glu 

155 1»:.J 165 

Pro Ser lie Ser Tip Arg His lie Ser Pre Ser Ala Lys Pro ?ne 

17 0 17 5 1:0 

Glu Asn Gly Gin Tyr Leu Asp He Tyr (."^ly lie Thr Arg Asp Gin 

185 l?0 l-?b 

Ala Gly Glu Tyr Glu Cys Ser Ala Glu A-n Ala Val Ser Phe Pro 

100 105 liO 

Asp. Va.l Arg Lys Val Lys Val Val Val Asn Phe Ala Pro Tnr :.:.e 



CAw Glu IJe Lys o^'/r Gly Thr Val Thr Pro Gly Arg Ser Gly Ij^js. 

IIO 15: 140 

He Ara Cys Glu Gly Ala i^iy Val Pro Prj Pro Ala Phe Glu Trp 

14 5 150 155 

Tyr Lys Gly Glu Lys Lys Leu Phe Asn Gi.y Gin Gin Gly lie He 

100 165 17C 

:ie Gin Asn Phe Ser Thr Arg Ser He Leu Thr Val Thr Asn Val 



Thr Gin Glu His ?ne Gly Asn Tyr Thr Cys Val Ala Ala Asn Lys 

1 ■? 0 .": 9 5 1 fJ C: 

Leu Gly Thr Thr Asn Ala Ser Leu Pro Leu Asn Pro Pro Ser Thr 

305 310 315 

Ala Gin Tyr Gly He Thr Gly Ser Ala Asp Val Leu Phe Ser -.l/s 

310 315 3 30 

Trp Tyr Leu Val Lou Thr Leu Ser Ser Phe Thr Ser lie Phe Tyr 

335 340 345 

Leu Lys Asn Ala He Leu Gin 
350 



:110 
:il] 
:ll.; 



613 

1797 

DNA 



1 1 3 > H t:>mo S a o i e n 



:4 0 0> 613 

agtggttcga tgggaaggat ctttctccaa gtggttcctc ttgaggggag 50 



cattt 3tgct 
■aaataa-ga aa 

occaagagga 
-c-gat-ctg 
atot-gcaggc 

t g-gaga a a 
aa ::t rac ::tg 
aa-::::"ca-::t :: 
— raggn-t- 
g-:-gccggg 
gatggag-aa 
^gagg-ggg:: 
ctgg-a-ccc 
^cca-tgg — 
gggtctc- ca 
l-atgggg-- 
ggcrca^-ag 
a-ct gga-t g 
gc g- >aaggg 
-cagggagcc 
ggacacagga 
caggcc-tg- 
aagggag 
a gga*: ::t: t ::t 
aa aa ::tc agt 
gaa gttta ::t 



ggctccagga 
att ::tcaagg 
c ::aaattg :: a 
gaaatggggt 
otcaocg-tg 
gcggctccgg 
agga^ag^-c 
ctggctcagg 
ggt-cg:gr- 
agaacc::agg 
caaggt-aoa 
ac ^acct g 
oaggc2:c- - 
— ccaagga- 
aggac-ccaa 
caaaagggga 
ggaag-aaag 
tc-rggag-- 
gtttgg-tgg 
cagggtg-t- 
t gag--r gg- 
cogggagt:-- 
ct tcaagga- 
aggt gtgaag 
— gga^a 
ggggag-aag 
gtcogt-agg 
a-agtggta- 



ctttggccat 

aggacgagct 

atggag-ctt 

qaazttczcz 

g-g-tgggcr 

gt^-rggaga 

g- --tt-- 

gtgcat -gag 

a g :: iia": ga g 2 

gargtc-aga 

agggggo- ac 

gagaagggag 

ggga-cc-aa 

---agggtg:: 

ggagagaagg 

aa::::ggas:::: 

ggga-agggg 

-aggggagta 

t-t- -ctgga 

-ggg---tC3 

agcg-- gg-- 

aggagcca-a 

a g 3a a g gaa g 

ggagaacagg 

agr- gg — ag 

gag-aaaggg 

att: gt :; gg ^a 

-tggggga-a 



ag:. 
gtc 
go a 
g- g 



ctaLaaagct 
r^tgagtgag 
cogaaatcaa 
-tagctgtgg 
g— ggrg 
tgtattr 
itg-tg- 
g -::gcaa 
arttgct 
aJicaa a g 
ggg-atg::c:. 
•:::aaggggg- 
gg:-:a-cgg 
1 --agggaag 
gcag-aaagg 
aagggagaga 
gaaagga 
aagg-ga:::::; 
g^taaaggag 
:. ggtg::agt ? 
::::-:gggcg 
ggo-tgaaag 
a aaa gga gaa 
ggag:c-agg 
aagggaga-- 
a g aaa aa gg"_ 
gtagt aa 2 :: ;j 
at ttgrgat g 



tgg::aaLgag 100 

ac^oaacaag l.-i'L 

tgctc::aaag 20l 
tggtcatcta 

caagttcrga 'rO' 

c.aatgacact 3f C' 



gac : 

2tg '-0^! 

ga '^i. : 

ggg TOO 



g :"i i'i 



-agcaca.: 
ctgcagg-: 
g-gggra.; 
aa 3aagg-: 
ggt g: 
t.at g gga-: 
gagtcaa-: 
::aaggag — a 
cgatgggggt 
a ag ga g a :: ::t: 
gatgcagggg 
cgggaggcca Jl'^: 
ac^aaggaca 10 -10 
gga ::a :::: rag lO*: ': 
a g r a g g ao^ ^ 1\ 
gaagcaaagg ll 'i-O 
t-aggagttr l.:0^: 
g-tgg-agg- i::-0 
a g gga g:.ga a 1 j ! 
gaaagaggtg l.".:.;.- 
aggc-ggg-c llO! 
a-gagtgg-a 145.: 



aaattct'gat 

gqg::cctqta 

ctg-gg'?ccat 
gcgtct ja22 
get -ar.it gt 
t'^agca ::t 
210- 614 



gccattqtct t ::t gcc-g::at get -gggtt ac tccaaaggaa 15 DO 

oaaagt-'jgga gctggcar.tg ggcagat::tg gctggatasit 155-; 

ggggca--:gga gagtac^r.tg tggagttgca --aagaatig loO:; 

catgactgca g^cacgagga gga::g3agg:: gtggagtgca 16:-: 

egg aa a-.: ret ttcactt^tc tgctr. ?cgag gtgtcctcgg 11 -y': 

ggg^ag-j.^ag agga^ctr.tg aggagtt ccc tgggga^aac 17!l--0 
ctg-gagaggg gccattaata aag3t::aa::a t::attga lllH 



2> p?;r 



H'jmo Sao L on 



-14 



Arg Asn Lys Lyi* lie Leu Lys G.Lu Ai-p GLu L-eu Leu 3er 

1 ■:• 



1 



:hr Glr. T.in Alu Al a Fhe Hi.s Gin lie AI Met GIu Pro ?ne 



:i.e Acn Val ?r-:» Ly5 Pro Lys Arg Arg- A~:\ Gly Val Asn Phe 3er 
I- : 4 ■ 4 : 

Leu Ala Val Val. Val He Tyr Leu lie Leu Leu Thr Ala Gly a: a 



:;iy Le^ Leu Val V,^i 1 i^ln Val Leu Aon Lom Gin Ala Arq Leu Arg 



Leu Glu Met Tyr Phe Leu Asn Aop Th.r" Leu Ala Ala Glu Asp 



^er Pr-j cer ?hr 



.,eu Leu Gin Ser Ala His Pro 31y Glu H^s 



1 jO 



Ala G-ln Gly 3er Ar<g Leu Gir. Va.'. Leu Gin Ala G;ln 

^11^: I : ^: 



10 



i: 0 



Thr Trp Val Ar<:; Val 3er .41:3 Glu Hlj. 
1.".: 



13. 



i3in Arg Val A^-t. 



Asn Phe Thr Gin Asn Pro Gly Met Phe Ar<g ILe Lys Gly Glu G:.n 



14 L 



14--: 



Gly Ala Pro '^ly Pr-j Pre Gly Pro Pro Al<. Glu Lys Gly Ala 



17 0 



17.:) 



!::• 



^ly Ala Pro Gly L^.-.u Gin Gly His Lyi G.iy Ala Met Gly Met Pro 
10:- ' L60 ^ 1':: 



IbO 



;iy Ala Met Gly Arg Asp Gly Ala Thr '^ly Pro 3er '31y Pro Gin 



l-?5 l-?0 1?5 

Gly Pro Pro Gly Val Lys Gly Glu Ala Gl.y Leu Gin Gly PrD 2ln 

r.-'jO 21-~: 

Gly Ala Pro Gly Lys G^n Gly Ala Thr Gly Thr Pro Gly Pr:. GLn 



;iy Glu Lys Gly S-ir Lys Gly Asp Gly Gly Leu lie Gly Pro Lys 
;iy Glu Thr Gly Thr Lys Gly Glu Lys Gly Asp Leu Gly Leu ?vo 



Gly 3er Lys Gly Asp Arg Gly Met Lys G.y Asp Ala Gly Val M^vt 
2 CO jo!:- .''/O 

31y Pro Pro Gly Ala Gin Gly Sei* Lys Asp Phe Gly Arg Pro 



Gly Pro Pro Gly Leu A.l a Gly ?he Pro -.lly Ala Lys Gly Asp Glr. 

2 9 C> ? t 0 0 

Gly Gin Pro Gly Lou Gin Gly Val Pro Gl.y Pro Pro Gly Ala V=iJ 

305 " 310 " Slz- 

Gly His Pro Gly Ala Lys Gly Glu Pro Gly Ser Ala Gly Ser Pro 



Gly Arg Ala Gly L^-u Pro Gly 3er Pro Gly Ser Pro Gly Ala Thr 

J. 35 3-;0 B-;": 

Gly Leu Lys Gly 3er Lys Gly Asp Thr G.'..y Leu Gin Gly Gin ':;ln 

3 5 C: 3 5 5 3 0 fJ 

Gly Arg Lys Gly ":.lu Ser Gly Val Pro Gly Pro Ala Gly Val Lys 



Gly Glu Gin Gly Sor Pro Gly Leu Al-a Gly Pro Lys Gly Ala Pro 

:H0 3:-::- 3-^0 

Gly Gin Ala Gly r;.. n Lys Gly Asj:- Gin 31y Vai Lys Gly Ser Ser 

.3'-^5 4nM 405 

Gly Glu Gin Gly Val Lys Gly Glu Lys Gly Glu Arg Gly Glu Asn 

■110 ^ 415 " ' 4:"'0 

Ser Val Ser Val Arq lie Val Gly Ser Ser Asn Arg Gly Arg Ala 

4 25 4 30 ^ 4 35 

Glu Val Tyr Tyr Ser Gly Thr Trp Gly Thr lie Gys Asp Asp Glu 

4 4 0 4 4 t 0 

Trp Gin Asn Ser Asp Ala He Val Phe ':ys Arg Met Leu 'Sly Tyr 

4 55 4 or- 4 65 

Ser Lys Gly Arg Ala Leu Tyr Lys Val Gly Ala Gly Thr Gly Gin 



470 475 4P0 

lie Trp Leu Asp Asn Val Gin Cys Arg Gly Thr Glu Ser Thr Leu 
4 85 4 90 4 :^5 

Trp Ser Cys Thr Lys Asn 3er Trp Gly His His Asp Cys Ser His 
500 505 510 

Glu GLu Asp Ala i^ly Val Glu Cys Ser Val 
515 5-;:0 

J10> 615 
.;ll-' 647 

jii> d:ia 

1: 'Aomo S ap i e n 
:400.-- 615 

•.:::oa rgcgtc c-gaaggcaga caaaggtt^a trtgtaaaga agrtc::tt::3 5i: 

agcacctcct ctcttotcct tttgcccaaa cr^ar-ccagt gagtgtgagc 1( 

at •:.*-..aa-jaag carcctctgc caagaccaaa aggaaagaag aaaaagg^co 1.^ 

iaa j g r^aaa argaaactga tggtacrtgt tr tcaccart gggctaactr 2C 

tgcvg::t..agg agttcaagzic atgcctgcaa ar^g-r-ctctc ttgctacaga 2: 

aa^atactaa aagatoacaa ctgrcacaac crtcoggaag gagtagccga 30 

cct :Ta-::acag a::tgatgt3a atgtccaaga tcatT^rctgg gargggaagg 35 

■jatgtgagat gat^tgttac tgcaacttca gcgaattg::t ctgccgccca 4 

aaagacgttt tctttijgacc aaagatctct ttcgtgatt:: ottgcaa ::aa 45 

•..oaatgagaa t::ttcatcta tt3-::ggaqaa caccattcct gatttccirac : 

aaa--jtg-:r.act a::atcagtar aa^rg^attt ctagtttcta t:atagtg::aa 550 

tagagcatag attctataaa tt^-ta'iittg tctaagacaa g::aaatctgt 60 C 

vT*:*:.aaa-::aag tagtaataaa agttaattca at ctaaaaaa aaaaaaa 64 7 

2 10- 616 
211.:- 

212:- ?r/r 

2 1 Homo Sapien 

:4 0u. ■ 616 

Met Lys Leu Met Val Leu Val ?he Thr lie Gly Leu Thr Leu Lr.u 
1 5 10 15 

Leu Gly Val Gin Ala Met Pro Ala Asn Arg Leu Ser Cys Tyr Arg 
20 25 30 

Lys lie Leu Lys Asp His Asn Cys His A^:n Leu Pro Glu Gly Val 
35 40 45 



Ala Asp Leu Thr Gin lie Asp Val Asn Vai Gin 

50 55 

Asp Giy Lys Gly Cys Glj Met lie Cys Tyr Cys 

65 7 0 

Leu Leu Cys Cys ?ro Lys Asf> Val Pne Phe Giy 

8 0 8 5 

Pne Val He Pro Cys Asn Asr. Gin 



Asp His Phe Trp 
60 

Asn Phe Ser GLu 
7 5 

Pro Lys He Ser 
90 



;:io> 617 

.:ll> 2558 
^li.> DNA 

.':1:>> Homo Sapien 
:400> 617 

■2Z2a-z-j-zq*z :: ?cg-gacao-g rgg-g 

2 d -jc zz j-z 5 ; zz-ja z ^a g -gag 

acoccgc-gt ggcggttgga ggg:: 

;ggt-:c;gg agg^^ggct- zqzz 

::gaaa2cga:: tcggocgtgg ::::a:: 

c-ggggcgcr. ggtg-tggog ggtg 

gggtggttta taaaatoi^tc iraa*: 

taatatgaaa gcatrtttigg arga 

^ zzza-zazaa t:: ctaoaoag at ac 



ctggac --caggtotg 
g::a!:*: a gtgagattga 
gcg^ag tagsgcagca 
z^zjzz gagatgtgga 
-g-g-g 3::g-— g-g- 
g-t- rtct-otcgg 
gaag::t arraaratta 
actgaa agctgagaac 
!a::at:: t:ag::aggaac 



tt-tcagrttg ::aaa g::aaat tcaat ^ z-za g t ggaaagaat 

tt ctgt r ga<g ctag ::at: t atgatg'cct: g::tgt-::ctac 

ct.cat:.oraa otacatrcca ataattaatg aagatggaaa 

aacacat zat. ta tt tgaacc ac zzc ::t:cca ggatatgaaa 

tatt:gta::-::a ::-::tt. r -.^gtg -ttt:ct:::tc3 traaggaatg 

atctagt gta tgtt aacta t gcacgaa zzq a agacttctt 

cgggao.atga aaat^aattg 2t::tggg3aa attgraattg 

gaaagt 1 1 1 c agaggaaata aggrtaa aa a tgcc'zagctg 

aaggagt zaz zczczactc z ga ::cctg zz^ a ::tactttgc 

aagtcctatc cagacggttg gaatctt :ct ggaggtggtg 



gagcgaattc 50 

gagaga::ttr 1 

gcacaggcgc 1>:: 
at-t-:ttca 

tggct gtg^g I:-: 

O-tCCt-ttO 30:: 

zzz ::aaagz:a I 

atoaagaagt -i 
ajaazadiaa-z ■! 

ttgg-ctgga 5:": 

c::aaataaga 550 

tgagatctr- o^'.: 

atgttt-gga 650 

c-agagggcg T'L: 

taaattggaa '/ ^ '. 

coaga-atgg :: 0 j 
goaggggc^a : : 

tcctggggtg ?uv 

tccagcgtgg b^50 



aaatatccta aatctgaatg igtgcaggaga ccctctcaca ccaggttacc inoc 

cagcaaatga atatgcttat aggcgtggaa ttgcagaggc cgttggtcrt l';50 

ccaagtattc ctgtrcatcc aattggarac tatgatgcac agaagotccr HOC 

agaaaaaatg ggtggctcag caccaczaqa tagcagctgg agaggaagtc 1150 

tcaaagtgcc ctacaatgtt ggaccrggct ttactggaaa cttttctaca 1-";00 

caaaaagtca agacgcacat ccactcta^c aa::gaagt:ga ::gagaattta 1? 

^aatgtgata ggtactcrca gaggagcagt ggaaccagac agaratgtca 1:00 

ttctgggagg rca-cgggac tcatgggcgr ttggrggtat tgac-ctcag i:<5C 

agrggagcag ctg::tg::tca ^gaaat::gtg agga'^ctrtg gaacactgaa 14 00 

aaaggaaggg -iggagaccta gaagaacaat tttqzztqca agctggga::g 1-1 5 0 

cagaagaatt tggtcztctr ggttccacrg agtgggcaga ggagaattca 150C 

agacrccrrc aagagcgcgg cgtggcttat azzaazjczj act cater at 1550 

agaaggaaac tacactctga gagttgatrg tacaccgctg atgta^agct lOOC 

rggtacacaa ::ctaacaaaa gagctgaaaa gcc::tgatga aggcrrrgaa lo5'! 

gg::aaatctc tttatgaaag ttggactaaa aaaagtcDtt c::3cagagtt I'/OO 

cagtggcarg c::caggataa g^aaattggg atctggaaac gatrttgagg 1750 

tgttcttcca acga:;t::gga attgcttcag goagagcacg gtatactaaa liO''. 

aactgggaaa caa acaaatt cagcgg::tat ccactgtatc acagrgtcta lf:5i". 

tgaaacatat gagt cggtgg aaaag::::tta i:ga::c ::aat g rrtaaaratc 1>00 

ac^tcactgt ggc::caggt:: cgaggaggga tggtgtttga gctagccaat 1;*50 

tccatagtgc tccctttrga ttgtcgagat t: atg gt a g irttaagaaa ."^OOO 

gtatg^igac aaaatctaca gtatttctat gaaa::atcca ::aggaaatga I;':">5l 

agacatacag tgtatcatrt gat c ::a ::t it rttctgcagc aaagaattct -lO'! 

a^agaaattg cttccaagrt cagtgagaga ctc::aggact ttgacaaaag 1: 15'" 

caac::caata gtaitaagaa tgatgaatga tcaairtcarg tttctggaaa J^OO 

gagcattta:: tgar ::::atta gggtta::::ag acaggcct::t ::tatagg::at ■:."5'! 

great 3tatg ctccaagcag ::cacaa3aag tatg^agggg agtcatt::cc .;5C"; 

aggaatrtar gatg^tcrgt ttgatattga aag::aaagrg gazzczz zza ..S'Z-k 

aggc:::tgggg agaagtgaag agacagattt atgttgcagc ::ttca3agtg 24O0 



caggcagctg ca-gaga::ttt gagtgaagta gcctaagagg attttttaga ri4jC' 



gaarc::gtat tgaatttgtg tggtatgtca ::tcagaaaga atcgtaatgg :"J50J 
gtatatrgat aaattttaaa attggtatat ttgaaataaa gttgaatatt 25-jj 
atatataa 2553 



■ 1 



10 
:;:ll 

::i2 



618 
750 

PF;T 



:213;- Homo Sap i en 
:-\00:> 618 

Met Trp: Asn Leu Leu His Glu Thr Asp Ser Ala Val Ala Thr Al.a 

1 5 10 15 

Arg Arg Pro Ar g Trp Leu Cys Ala Gly Ala Leu Val Leu Ala Gly 

2 0 r.5 30 

Gly Phe Phe Leu Leu Gly ?he Leu Phe Gly Trp Phe lie Lys Ser 

35 4 0 Ai 

Ser Asn Glu Ala Thr Asn lie Thr Pro Lys His Asn Met Lys Ala 

50 55 60 

Phe Leu Asp Glu Leu Lys Ala Glu Asn I^.e Lys Lys Phe Lou Hi.s 

65 70 7: 

Asn Phe Thr Gin lie Pro His Leu Ala Giy Thr Glu Gin Asn Phe 

8 0 85 90 

i.'^ln Leu Ala Lys Gl.n lie Gin Ser Gin Trp Lys Glu Phe Gly Leu 

'? 5 1 0 0 1 0 5 

Asp Ser Val Glu Leu Ala His Tyr Asp Val Leu Leu Ser Tyr Pro 

110 115 11.0 

Asn Lys Thr His Pro Asn Tyr lie Ser lie lie Asn Glu Asp Gly 

l.::5 " 150 155 

Asn Glu lie Phe Asn Thr Ser Leu Phe Glu Pro Pro Pro Pro Gly 

14 0 1m 5 15 0 

Tyr Glu Asn Val Ser Asp lie Val Pro Pro Phe Ser Ala Phe Ser 

15 5 160 165 

Pro Gin Gly Met Pr.j Glu Gly Asp Leu Val Tyr Val Asn Tyr A: a 

170 17 5 l:rO 

Arg Thr Glu Asp Phe Phe Lys Leu Glu Arg Asp Met Lys lie Asn 

lc5 l'?b rj5 

(":ys Ser Gly Lys He Val He Ala Arg Tyr Gly Lys Val Phe Arg 

200 " 205 ' 210 



Glv Asn Lys Val Lys Asn Aia Gin Leu Ala Gly Ala Lys Gly Val 

- c ■-■ ,-| ■■ c 

ri^^ Leu Tyi Ser hsp Pro Ala Asp Tyr Fho Ala Pro Gly Val Lys 

Ser Tyr Pre Asp- Gly Trp Asn Leu Pro .'Uy Gly Gly Val Gin Ara 



'1 _ 



:;iy Asn lie Leu A.-r-n Leu Asn Gly Ala Gly Asti. Pre. Leu Thr Pr-: 

n y r 

31y Tyr Pr-: Ala. Asn Glu Tyr Ala Tyr Ara Arq Gly Lie Ala Glu 

Ala Val Gly Leu Pro Ser lie Prj Val iiis Pr^. He Gly Tyr Tyr 

. ■ "i^ C . ? j :< J 0 

Asj' Ala Gin Lys Leu Leu 31u Lys Met y 3 Ly Ser Ala Pro T'ro 

;-•): ' .-le 

Asp- Ser Ser Trpi Ar'^ ijly Ser Leu Lys '.'al Pr^::' Tyr Asn V.il ■."-ly 

?r<: G.ly Phe Thr i^ly Asn Phe Ser Tnr l^n Lys Val Lys Met ii .: s 

lie His Ser Thr Asn Glu Val Thr Ar-g Me Tyr Asn Val He '.lly 

Thr Leu Ar; Gly A:.a Val Glu Pro Asp Ar:j Tyr Val lie Leu ■'.VLy 



Gly His Arq Asp Ser Trp Val Phe Gly Gly lie Asp' Prj G'..n Ser 

^ r 0 ' 'r- '~j 

Gly A.la Ala Val \'a.l His i:;iu Lie Val Aru Ser Phe Gly Thr Lou 

.'^h": 41.:: 

Ly.-: Lys Glu Gl;>^ '['ip Arc Pro Arg Arg Th.r lie Leu Phe Ala .-it-.r 

.11:- 

Trp Asp Ala ijIu lI . u Phe Gly Leu Leu Gly Sei' Thr Glu Trp Ala 

-13: 

Glu Glu Asn Ser Ara Leu Leu Gin Glu Aro^ G.ly Val Ala Tyr He 

: i h -i - o 

Asn Ala Asp Ser Ser lie Glu Gly Asn Tyr Thr Leu Arg Val A.-;p 

A'':~ ^i.': hi: 

Gys Thr Pro Leu Met Tyr Ser Leu Val His Asn Leu Thr Lys Glu 



Leu Lys Ser Pro Asp' Glu Gly Phe Glu ia.:.y Lys Ser Leu T;,'r G.. u 
4d5 4:i5 



3er Trp) Thr Lys Lys Ser Pro Ser ]?r'j Glu Phe S-'ir 3iy Met I'ro 
5 : j J 5 0 ^ 5. 1 0 

Arg lie Ser Lys . oly Ser Gly Asr. A---r> Phe 3:.u Val Pne E'he 



GLri Ara Leu Gl.y I "..►rt Ala Sor Gly Ar? A.-ii Arg Tyr Thr Lys Asr 

5 0 c V : 5 ^ 0 

Trp Glu Thr Asn Lyi" Phe Ser i^ly Tyr ?r-j Leu Tyr His Ser Val. 



Tyr Glu Thr Tyr Gl.u Leu V.^l Glu Lys ?::e Tyr A-p PrD Met E':.e 
< 00 5 O^.- 5 7 0 

Lys Tyr His Leu T.ur Val Ala Gin Val A:''.^ Gly G'.y Met Val E'r.e 
i'b 5-0 

Glu Leu Ala Asr. ^er lie Val Leu Pr-:- Pne Asp Cys Arg Asp Tyr 



Ala V.-il Val Leu Ar.:i Lys Tyr Ala Asr^ I-ys Lie Tyr Ser ILe 'S^y.r 
o-!: 

Met Lys His Pro G>.:\ Glu M^-t Lys Thr- Tyr Ser V-:.l Ser Pne Aip 



Ser Lou Phe Ser Aia Val Lys Asr. Phe Tu: :;;iu He Ala Ser Lys 

K-]'- 

Phe Ser Glu Arg Leu Gin Asp Phe Asp' Lys Ser Asn Pro He Val 

Leu Arg Met Met Asr: Asp Gin Leu Met rne Leu Glu Arg Ala Phe 



He Asp Pro Leu Gly Leu Pro Asp Arg Pr.:- Phe Tyr Arg His Val 

0 6:-: 6-^0 

:::.e Tyr Ala Pre Se:r Se:r His Asn Lys Tyr Ala G.y Glu Ser Phe 

t 0 ^ 1 L' 0 7 Ti .: 

Pro G.!y He Tyr Asp Ala Leu Phe Af^-p lie '^lu Ser Lys Val Asp 

7 10 715- 7.0 

Pro Ser Lys Ala Trp Gly Glu Val Lys Arg '^In He Tyr Val Ala 

7J: 700 73t 

Ala Phe Thr Val G.n Ala Ala Ala Glu Thr Leu Ser Glu Val Ala 

7 4 0 7 4 5 7 0 0 



211 



^ 19 
:-4 

[iNA 

Artificial Sequence 



v;\.:3 * Synthetic -iilig jiiucle jt ide probe 
: 'i ''I • 6 1 9 

.1 gt-Taag gt-gciggt ?t gcc? 2-1 

■ Artificial Sequence 

• i'yntheric ■:>! ig-jnuc Le-otide pr-jt^e 

:j j • 0." "j 

at .^agc gctc^cggiia at:.cc 2:* 

L'MA 

Artificial 3 e qu e n c e 

J?yr.theLic =jliqonu ^le jti le pr-z-t'e 
Oil 

::c.i<7C-:*. t tg aatg?ta:;.5a ai^g^gajaag aagctcttca atggcc 4 6 

; 1 ■ *f; 

: " 1 ■ A r t i f i c i a 1 3 e quence 

cyr.the::ic -i-l l jc-nuc le-jti :ie prjk'e 
• 1 ' ■ ■ ^ * . , . 

■ : •:. ..r. a ' - 1 c a c c c a g g a g : g t g a g c 5 
. .! 1 *.' ■ j 3 

Artificial Sequen::e 

^--ynthetic C'i igc nuc leii'ti'ie prote 

^ aaatca ggaatggrgt tL;tcc J 5 

L'lIA 

Ar*.ificial Sequence 



JIJ:- Synthetic 01 igonucleot ido probe 



<400> 624 

cttgttttca ccattgggct aactttgctg ctaggagttc aagccatgcc 50 



